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HHOACHUTEJBbHASA 3AITNCKA

[Iporpamma o XuMuu Ha YpOBHE cpeHEro ol1iero oopazoBanus pa3paboTaHa HA OCHOBE
®enepanbpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit dexepannny,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHHUS (eaepalbHOW 00pa30BaTENIbHOM MPOrpaMMbl CPEIHEro
obmero o6pazoBanus (POIl COO), mpencraBineHHbIX B DenepaabHOM TOCyIapCTBEHHOM
oOpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTO Ipeamera
«Xumusi» B 00pazoBaTeNbHBIX opraHu3anusax Poccuiickoii denepanuu, pean3yonnux OCHOBHBIE
o0Opa3oBaTeslbHbIE MTPOrpaMMbl, 1 OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTUSI BOCIIUTaHMS B
Poccuiickoit @enepanuu Ha nepuon 1o 2025 rona» (Pacnopsikenue Ipasurensctsa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOAXOJOB K pa3pabOTKe MPOrpaMMbl MO XHWMHUH, K OIPEACICHHUIO O0Omei
CTpaTeruy oOydeHUs, BOCIIMTAHUS U Pa3BUTUS O0yYaroIUXcs CpeACTBaMU Yy4eOHOIo mpeaMera
«Xumus» mast 10-11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBMIJIM KOHLIENTYaJIbHBIC ITOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH, COJEp)KaHMsI, PE3yJbTaTOB OOY4YCHUS U
TpeOOBaHUI K YPOBHIO MOJIOTOBKHU BBIITYCKHHUKOB.

Xumuueckoe o0pazoBaHHME, II0JIydaeMOE€ BBIIYCKHUKaMU  0011eo0pa3oBaTeabHON
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBEpILIAIOIIMM 3TalloM peajlu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, IPUCYIINX LIETOCTHON CUCTEME XUMUYECKOT0 00pa30BaHMsl. DTU LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB IPHUPOJIbI, (OPMHUPOBAHUS MUPOBO33PEHUS M OOLIECH KylbTyphl YellOBeKa, a
TaK)K€ SKOJIOIMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0pPOBbIO U IMPUPOAHON Cpelie.
Peanuzyercs xummudeckoe oOpa3oBaHue OOyyaroIIMXCsl Ha YpPOBHE CpEAHEro o0Iuero
o0pa3oBaHMs CpeACTBAMU y4EOHOro mpeameTa « XUuMUs», COJAEpKaHue U IOCTPOEHUE KOTOPOIo
olpesieNieHbl B IPOrpaMMe MO0 XUMHM C Y4ETOM CHeUu(UKH HAyKd XUMHM, €€ 3HAaueHus B
MO3HAHUM IPUPOJIbI U B MAaTEPUAIILHON KU3HU OOILECTBA, a TAKKe ¢ YUETOM OOIIUX LeNel U
IOPUHIUIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSHME CUCTEMbl CpEAHEro oOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHsI KaK 3JIEMEHT CUCTEMBl €CTECTBEHHBIX HAayK UTPaeT 0COOYI0 POjib B COBPEMEHHOM
LIUBUJIM3ALMH, B CO3/IaHUM HOBOM 0a3bl MarepHalbHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMHpOBaHUE PAllMOHATILHOIO HAYYHOTO MBIIIIEHUS, B CO3/JaHKE 1I€J0CTHOTO MPeICTaBIeHUS
00 OKpy’KarollleM MHUpe KaK O €IMHCTBE MPUPO/Ibl U YEIOBEKa, KOTOPOe POPMUPYETCS B XUMHUH Ha
OCHOBE ITOHMMAaHMsI BEILECTBEHHOIO COCTaBa OKPYXAIOIIEr0 MHpA, OCO3HAHUS B3aUMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTIMU IPUMEHEHUS.

TecHo B3auMoOmeWCTBYS C JpPYrMMH €CTECTBEHHBIMM HayKaMH, XUMHUS CTajla
HEOTHEMJIEMON YacThbl0 MHPOBOM KYyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
XKHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEeHHash XMMHUsI KaK HayKa CO3MJaTeNbHasl, Kak Hayka
BBICOKMX TEXHOJIOTMH HaIlpaBJIeHa Ha PELIEHUE INI00ANBHBIX MPOOJIeM YCTOWYMBOTO PAa3BUTHUS
4eJI0BEYECTBA — CHIPHEBOM, SHEPIeTUYECKOM, MUIIIEBOM, IKOJIOTHUECKOM O€30MaCHOCTH U OXPaHbl
3JI0pOBBA.

B coorBercTBUM ¢ OOIIMMH LENSIMH M HPUHIMIIAMU CpeIHEro oouiero oOpa3oBaHUs
conepkanue npeamera «XuMus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUYEHUS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOJTOTOBKY OOYyYaroImuXcs, HEOOXOAUMYIO UM s
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOI0JDKEHN 00pa30BaHus B Pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEJICTBEHHO C XMMHUEH.

CocraBngomuMy  IpeaMeTa «XUMHs SBISIFOTCS 0a30Bble Kypchbl — «Opranuyeckas
XUMH» 1 «OO011asi 1 HeOpraHuyecKkasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUSI KOTOPBIX
ABIISIIOTCS OCHOBBI 0a30BOM HAYKHU: CUCTEMa 3HAHUM MO0 HEOPTaHWYECKOW XUMUU (C BKIIOUEHHEM
3HaHUH U3 001el XUMUK) U OpraHruyeckoi xumun. PopMUpOBaHKE JaHHOM CHCTEMBbI 3HAHUH MTPH
M3YYEHUHU TpeaMeTa obecredrBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCETO MHOT000pa3Hsl BEIECTB
Ha OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa conepxkanust KypcoB — «Opranndeckas xumus» u «O01mas 1 HeopraHuyeckast
XUMHUA» cHOpMUpOBaHA B MPOrpaMMe [0 XUMHHM Ha OCHOBE CHCTEMHOIO MOJX0/Aa K W3Y4EHUIO



yueOHOTO MaTepuana W OOYCIOBJIEHA HCTOPUYECKHM OOOCHOBAaHHBIM pa3BUTHEM 3HAHHWHA Ha
OnpeAeN€HHbIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHMHHU BEIIECTBA
paccMaTpUBaIOTCSI HAa YPOBHE KJIACCMUECKOM TEOPUU CTPOCHUSI OPraHMYECKUX COCIWHEHUM, a
TaKK€ Ha YPOBHE CTEPEOXMMHMUYECKHUX M DJICKTPOHHBIX MPEACTABICHUN O CTPOCHUM BEILECTB.
Cenenus 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B Pa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM AKTHBHBIX COCIMHEHHH. B Kypce OopraHMueckod XUMHUU IMOJTYYaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MIPEACTABICHHUS O XMMUYECKON CBSI3H, KJIaCCU(PUKAIIMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIIUU.

[Tox HOBBIM YIJIOM 3peHHS B IpeaMeTe «XHMHs» 0a30BOTO YPOBHS pacCMaTpPUBACTCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHHUS TEOPETHUSCKUN MaTepuan u
(aKTOJIOTUYECKHE CBEACHUS O BEIICCTBAX M XMMHYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O0mIas © HEOpPraHWYEeCKass XUMHUsS» OOYJaIOIIUMCS TPEJOCTABISAETCS BOSMOXHOCTh OCO3HATh
3HAUYCHHE TEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYECKUX TO3UIINH,
riry0Xe TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 0O0oOIIaromei 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOIICH.

Ennnas cucrema 3HaHUM O BaKHEUMIIMX BEIIECTBAX, UX COCTAaBE, CTPOEHUHU, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE O XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUs
nomnoniHgeTcss B Kypcax 10 wm 11 KiaccoB aieMeHTaMu  COJEpXkKaHUs, HMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B IO3HABaTEIbHOU U
MPAKTUYECKON JEsITeNbHOCTH YEJIOBEKa, CIHOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K IPOIECCY
TBOPYECTBA B O0JIACTH TEOPUU M MPAKTHUCCKUX MPHIOKECHUH XUMHH, TIOMOTAIOT BBITYCKHUKY
OPHUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IPOOJIeMax, CBA3aHHBIX C XUMHUCH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAITUIO U MPUMEHSITH € JUIsl TIOMOTHCHUS 3HAHUHN, PEeIIeHUs
MHTEJUIEKTYaJIbHBIX M 3KCIEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B menom coxepxkanue
y4aeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTUPOBAHO HAa (POPMUPOBAHUE Y
00y4JaroIXCcsi MUPOBO33PEHUYECKON OCHOBBI 7Sl MOHUMaHUS PUIOCODCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHUYECKOTO U OPraHUYECKOr0 MUpA, OOYCIOBIEHHOCTh CBOWCTB
BEILECTB UX COCTABOM U CTPOCHHMEM, IO3HABAEMOCTh MPUPOHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
W pelIeHUs TPOTUBOPEUYHI MEXIYy HOBBIMU (aKTaMH W TEOPETUYECKUMH MPEANOCHUIKAMH,
OCO3HAaHHE POJIM XMMHUU B PELICHUHU HKOJOTMUYECKUX MPOoOJieM, a Takke mpobiieM cOepekeHus
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUsI HOBBIX TEXHOJIOTHI U MaTepUaIOB.

B mnane pemieHus 3amad BOCHUTAHUS, Pa3BUTHUS W COLMATU3AIUU OOYYarOMIMXCs
MPUHATBIE MPOrPaMMON IO XMMHHU TIOIXOIbI K OMPENENICHUIO COJEPKaHUS W TMOCTPOCHUS
npeaMeTa MpeaycMaTpuBaoT (HOPMUPOBAHHE YHUBEPCATBHBIX yUEOHBIX JEHCTBUM, MMEIOIINX
0a30BO€ 3HAUYCHHE /ISl PA3JIMYHBIX BUIOB JCSITEIBHOCTU: PEUICHUs MPoOJieM, IMOUCKa, aHAJIU3a 1
o0paboTku wuHPOpMAIH, HEOOXOMUMBIX JJs TNPUOOPETEHHS OMbITa MPAKTUYECKOW U
HCCIIEN0BATENLCKOMN JeITSILHOCTH, 3aHUMAKOIIEH Ba)KHOE MECTO B ITO3HAHUU XUMUHU.

B mpakTuke npenonaBaHus XUMHUY Kak Ha YpOBHE OCHOBHOTO 00IIIero o0pa3oBaHus, TaK U
Ha YPOBHE CPETHET0 001Ier0 00pa3oBaHus, IPHU ONIPEICTICHUN COIePKATEIIBHOM XapaKTEPUCTHKU
nejaeil M3ydeHWs INpelMeTa HalpaBIEHHEM MEePBOCTENEHHOW 3HAYUMOCTU TPaJAUIIMOHHO
npu3Haércs (QopMUpOBaHHME OCHOB XHUMHUYECKOW HAyKM Kak o00JIacTU COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUYECKOM JIEATEbHOCTHU YEJIOBEKA U KaK OJIHOIO U3 KOMIIOHEHTOB MUPOBOM
KyJabTypbl. C METOIMYECKON TOYKHU 3PEHUS TAaKOM MOJIXOJ K ONPEACIICHUIO LEeNed WU3YYEHHUS
MpeMETA SIBJISIETCS BIIOJIHE ONPaBIAHHBIM.

CormacHO MaHHOW TOYKE 3pPEHUS TJIABHBIMU IEISIMH M3YYCHHS MpeaMera «XuMus» Ha
6azoBom ypoBHe (10 —11 xJ1.) ssBASIOTCS:

. dbopMupoOBaHHE CHUCTEMBl XUMHUYECKMX 3HAaHUW Kak BaKHEUIeH

COCTABJISIIONIEH €CTECTBEHHO-HAYYHOW KApTUHBI MHpPa, B OCHOBE KOTOPOM JIeKar

KITIOUEBBIC TOHATHS, (pyHIAMEHTaIbHBIE 3aKOHBI U TEOPUU XUMHHU, OCBOCHHE SI3BIKA



HaYKH, YCBOCHHE U MOHUMAaHHE CYIIHOCTH JTOCTYITHBIX 0000IIEHUI MUPOBO33PEHUECKOTO
XapakTepa, 03HAKOMJICHHE C UCTOPHEN UX pa3BUTHSI U CTAHOBIICHUS;

J (bopMHUpOBaHKE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAaX MO3HAHHS
BEUIECTB M XHMHUYECKHUX pEaKIuil, HEOOXOAMMBIX /il MPHOOPETEeHUs YMEHHI
OpPUEHTUPOBATHLCS B MUPE BEIICCTB U XUMUYCCKUX SBJICHHI, IMEIOIIIUX MECTO B TIPUPOJIE,
B IIPAKTUYECKON U MOBCEIHEBHOM KU3HU;

J pa3BUTHE YMEHHI U CIIOCOOOB JeSITEIHbHOCTH, CBA3aHHBIX C HAOIIOACHUEM
U OOBSICHEHHEM XHMHUYECKOTO HKCIEPUMEHTa, COONIIOJICHHEM IpaBMil O€301acHOrO
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTum, conepxarenbHas XapaKTepUCTUKA LeIel U 331a4 U3y4eHUs MpeaMeTa B
porpaMMe 1o XUMHUU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMH IIPUOPUTETAMHU B
cucTeme cpeaHero odmiero oopasoanus. CeroHs B MPENojaBaHUU XUMHUH B OOJBIICH CTEIICHU
OTIAéTCs MPEAOoUYTEHUE TPAKTUUECKONH KOMIIOHEHTE COJIep:KaHusl 00yUeHUsI, OPHEHTUPOBAHHOMN
Ha IMOJrOTOBKY BBIIYCKHHMKA OOIIE00pa30BaTeIbHON OpraHU3alluy, BIAJCIOLIEr0 HE HabopoMm
3HaHUH, a (DYHKIMOHAIBHOM TI'PaMOTHOCTBIO, TO €CTh CIHOCOOAMHM W YMEHHUSMHU aKTUBHOTO
MOJTyYCHUS 3HAHWUN Y IIPUMEHEHHS MX B PEATbHOW KU3HU JIJISl PEIICHUS MPAKTUYSCKUX 3a/1a4.

B cBsi3u ¢ oTuM mnpu u3ydeHHHM TnpeaMmeTa «XHUMHS» JTOMHHHPYIOIIEe 3HAuYCHUE
nproOpeTaroT TaKKUe LENU U 33a9H, KaK:

ajanrtanus OoOyYalIIMXCS K  YCJIOBHSIM JMHAMHUYHO  Pa3BUBAIOUIETOCS  MUDA,
dbopMHUpOBaHNE MHTEIUICKTYAIBHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHUIO TPAMOTHBIX PEUICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX C BEIICCTBAMH U WX PUMCHCHHUEM;

dbopMupoBaHHe y OOYyYaIOIIUXCSl KIIOUYEBBIX HABBIKOB (KJIIOYEBBIX KOMIICTEHIIHI),
UMEIOIINX YHUBEPCATbHOE 3HAYCHUE JUIS PA3JIMYHBIX BHJIOB JESATEIHHOCTH: PEUICHUS MPOOIeM,
MOMCKA, aHanmu3a W 00paboTku uHMOpMAIUK, HEOOXOMUMBIX JUIsI MPUOOPETEHHS OIbITA
JeSITeTbHOCTH, KOTOpasi 3aHUMAEeT BaYKHOE MECTO B MO3HAHWUHU XMMHH, a TAKXKe JUII OLEHKHU C
MO3UIUI IKOJIOTUYECKOM 0€30MacCHOCTH XapaKTepa BIHUSHUS BEIIECTB U XUMHUYECKHUX MPOLIECCOB
Ha OpTaHHW3M YeJIOBEeKa U MPUPOJHYIO CPENy;

pa3BUTHE MMO3HABATEIHHBIX UHTEPECOB, MHTEIUIEKTYATbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
o0yyaromuxcs: CIoCOOHOCTH CaMOCTOSITENIbHO TNPUOOpETaTh HOBBIE 3HAHUSA MO XUMHHU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIB30BaTh COBPEMEHHbBIE WH(OPMAaIIMOHHBIE
TEXHOJIOTUH JIJIs TIOUCKA M aHAIN3a YIeOHOH M HayYHO-TIOMYJIIPHON MH(POPMAITUH XUMUIECKOTO
COJIepKAHUS;

(dbopMHpOBaHKE U Pa3BUTHE Y O0YUYAIOIINXCSI aCCOIIMATUBHOTO M JIOTMYECKOTO MBINIUICHUS,
HaOJI01aTeIbHOCTH, COOPAaHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOJIUMBI, B
YaCTHOCTH, IPH TUTAHWPOBAHUH U TIPOBEICHIUH XHMUYECKOTO SKCIIEPHMEHTA,

BOCIIUTaHHE Yy OOydJarommxcs YOSKIEHHOCTH B TYMaHHCTUYECKOW HANpaBIEHHOCTU
XUMUHM, €€ BaXHOW pOIM B  pEIIEHHH THoO0aldbHBIX  MPOOJeM  palloHaIbHOTO
NPUPOJIOTIONB30BAHNS, TIOMOJHEHHUS SHEPreTUYECKUX PECypCOB M COXPAHEHHS IPHPOTHOTO
pPaBHOBECHSI, OCO3HAHUS HEOOXOAUMOCTHU OEPEKHOTO OTHOLIECHHS K TPUPO/JIE U CBOEMY 37I0POBBIO,
a TaK)Ke MPUOOPETEHUS ONBITA MCIIOIH30BAHUS IMOJTYICHHBIX 3HAHUHN JIJIST IPUHATHS TPAMOTHBIX
pelIeHU B CUTYAIUsIX, CBA3AHHBIX C XUMHUECKUMU SIBICHUSMHU.

B y4yebHOM mnmane cpemHero oo0imero o0pa3oBaHus MPeAMET «XUMHs» 0a30BOT0 YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBeHHO-HAYYHBIE PEAMETHI.

OOmiee 9rciI0 9acoB, OTBEAEHHBIX I U3YyYCHHUS XMMHHU, Ha 0a30BOM YPOBHE CpETHETO
obmrero oopazoBanus, cocTaBiser 68 yacos: B 10 kimacce — 34 gaca (1 yac B Hegento), B 11 kimacce
— 34 gaca (1 gac B Hezemto).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOil XUMHH

[IpenMer opraHn4eckoll XUMUHN: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYCHUE B NOJyYCHUU
HOBBIX BEIIECTB U MaTepuaiioB. Teopus cTpoeHus: opraHMueckux coequHennit A. M. bytneposa,
e€ OCHOBHbIe NOJNOXKEeHUA. CTpyKTypHble (HOpMyJbl OpPraHMYECKHUX BellecTB. [omosorus,
n3oMepust. XuMu4ecKasi CBsI3b B OpraHMUECKUX COSAUHEHMSIX — OJJMHAPHBIE U KPaTHbBIE CBSI3H.

IIpencraBnenne o  kiaccudukauum  opraHudeckux — BemectB.  HomeHnknarypa
OpraHMYECKUX COEIMHEHUN (cUcTeMarudeckas) W TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTEINIECH KIIACCOB OPraHUYECKUX BELIECTB.

OKClepUMEHTAJIbHBIE METO/bl M3YUEHUS BEUIECTB M UX IPEBPAIICHUN: 03HAKOMIIEHHUE C
o0pa3liaMu OpraHMYeCKUX BEIIECTB M MaTepHajaMHM Ha UX OCHOBE, MOJICJIMPOBAHUE MOJIEKYJI
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IIPH HarpeBaHUH (I1aBjIeHue, OOyIIIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJNKaHBI: COCTaB U CTPOCHHE, 'OMOJIOTMYECKHH psan. MeTraH M 3TaH — IHpocTediue
NPEJCTaBUTEIN ATKAHOB: (PU3MYECKIE K XUMUYECKUE CBOWCTBA (pEaKIy 3aMEICHHsI K TOPEHUS),
HaXO0XJICHNE B IPUPOJIE, TOIYYCHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKHUM psii. DTUIIEH U NMPONUIIEH — IPOCTEHIIINE
IPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHMHYECKUE CBOMCTBa (peakuuu TUIAPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPU3aLNN ), TOIYY€HUE U IPUMEHEHUE.

Anxaguensl: Oytanuen-1,3 u metunOyragueH-1,3: crpoeHue, BaKHEHIINE XUMHYECKHE
cBoiicTBa (peakuus noaumepusanun). IloaydeHre cHHTETHYECKOTO KayuyKa U PE3UHBI.

AJNKHMHBI: COCTaB M OCOOEHHOCTH CTPOEHMS, TOMOJIOTMUYECKUH psn. ALETWIEH —
IPOCTEHIINN MPECTaBUTENb AJTKUHOB: COCTaB, CTPOEHUE, (PM3NUYECKUE U XUMUYECKUE CBOMCTBA
(peakuu ruIpUupOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. beHzon: cocraB, cTpoeHue, (PU3NUECKHE U XUMUUYECKHE CBOWCTBA (peakiuu
raJJoreHUPOBAaHUS W HUTPOBAHUsA), TMOJIyd€HHE M TpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Quszuueckue u xumuveckue ceoucmea (Peakyuu 2ai02eHUpPoO8anus U HUMpOo8anus), noiyieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXKIYy YIVIEBOJOPOJaMH,
MPUHAJIEKAIIMME K Pa3IUYHBIM KJIaccaM.

[TpupoHbIe HCTOYHHUKH YTI€BOJOPOAOB. IIpupoaHblif ra3 U nomyTHeIe HEPTSIHbBIE ra3bl.
Hedtb u e€ npoucxoxaenue. CrnocoObl nepepadboTKy HEPTH: IEPETOHKA, KPEKUHT (TEPMHUUECKUH,
KaTtaluTuueckuil), mmponu3. IIpogykTel mepepaboTku HedTH, UX NpPUMEHEHHE B
IPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib 1 NPOIYyKThI €ro NepepadoTKH.

OKCIepUMEHTAIIBHBIE METO/IBI U3YUEHUS BELIECTB U UX MPEBPAILECHUN: 03HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, kojutekun «HedTe» n «Yroapy», MonearpoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOIAHBIX, IPOBEJICHHE INPAKTHUYECKOW pPabOTHI:
MOJIyYEHHUE 3TUJICHA U N3YUYE€HHE €ro CBOMCTB.

Pacuérnsle 3anaun.

Boruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WIIM MPOJIYKTa PEAKIIUH [0 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WM MIPOITYKTOB PEaKIUN).

Kucnopoacoaepxamme oprannyeckne coeiMHeHUs!

[IpenenbHble OJHOATOMHBIE CIHMPTHL. METaHON M 3TaHOJ: CTPOEHHE, (QU3NYECKHe U
XMMHUYECKHE CBOMCTBA (peakUMU C aKTUBHBIMU METaJUIaMH, TaJoOr€HOBOJOPOJaMHU, TOPEHHE),




npuMeHeHne. BoiopoiHbIe CBSA3M MEXy MOJEKYJIaMu CUpTOB. JleficTBHEe MeTaHOIa U 3TaHOJIa
Ha OpraHu3M 4elloBeKa.

MHOroaToOMHBIE CHOUPTBHL. OJTWICHTJIUKOIb W TIUIEPUH: CTPOCHHUE, (PHU3UYECKUE U
XMMHYECKHE CBOMCTBA (B3auMOJeHCTBUE CO IIETOYHBIMU METaJlJIaMU, KaueCTBEHHAsl peaKiys Ha
MHOIOaTOMHbIE cIUpPTHI). JlelicTBue Ha opraHusMm uenoBeka. lIpuMeHeHue riuuepuHa u
STHJICHTJIUKOJIS.

@deHo: CTPOCHHE MOJIEKYIBI, (pU3MUecKue M XMMHUYECKHe CBOicTBAa. TOKCHYHOCTB
denomna. [Ipumenenue genona.

Anpnerunsl U Kemowusi. DOpManbIeruj, auneTalbIeTHA: CTpPOCHHE, (U3NYECKHE U
XMMHUYECKHE CBOMCTBa (pEeaklUMU OKMCIEHHS U BOCCTAHOBJICHMs, KAayeCTBEHHBIE DPEaKLUN),
NOJy4YEeHUE U TPUMEHEHHE.

OnHOOCHOBHBIE Ipe/ieIbHbIE KAPOOHOBBIE KUCIOTH. MypaBbHHAsA U YKCYCHAsi KHCIIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUECKUE CBOICTBA (CBOWCTBA, OOIIHE IS KJIacca KUCIIOT, PeaKIus
TepupUKalM), IMOoIydeHue M mpuMmeHeHue. CreapuHOBas U OJIEMHOBAs KHUCJIOTHI Kak
NPEJCTaBUTENN BBICIIMX KapOOHOBBIX KUCIOT. MblIa Kak COJTM BBICIINX KAPOOHOBBIX KUCIIOT, UX
Morolee JeiicTBHE.

Crnoxuble 3(UpbI KaK MPOU3BOJAHBIE KAPOOHOBBIX KUCIIOT. ' MAPOIN3 CIIOKHBIX 3(HUPOB.
XKupsl. 'maponus xupos. IIpumenenune xupoB. buonoruueckas poib KUpPOB.

VYrieBobl: cocTaB, KiaccupUKaIus yriieBo10B (MOHO-, TU- U ToJMcaxapuibl). ['moko3a
— MPOCTEHUIINH MOHOCAXapHJl: OCOOEHHOCTU CTPOCHMSI MOJIEKYIbI, (U3NYECKUE U XUMHUECKHUE
cBoiicTBa (B3aumoseiictBue ¢ ruipokcuaoM meau(ll), okucienue aMMuauHbIM paCTBOPOM OKCHJIA
cepebpa(l), BoccraHoBiIEHHE, OpOKEHHUE TIIIOKO3bI), HAXOXKJICHHE B MpPUPOJE, NPUMEHEHHUE,
Ouonoruueckas posib. @otocunTe3. PpyKTO3a KaK H30MEP IIIFOKO3BI.

Kpaxman u nemnonosa kak npupojHslie nonuMepsl. CTpoeHre Kpaxmaia v LeJUTH0JI03BI.
Ou3nyuecKkre 1 XMMUYECKHE CBOWCTBA KpaxMaia (THIPOJIN3, KaYeCTBEHHAS PEAKIIUS C HOIOM).

OKcIlepUMEHTAIbHbIE METOAbl M3YyUEHHs BEIIEeCTB W HX IMPEBpaLICHUN: IMPOBEACHUE,
HaOJIOZICHWE W ONHCaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KayeCTBEHHBIE
peakIMy OJIHOATOMHBIX CHUPTOB (OKHCIIeHHE d3TaHoja okcuiaoMm wmeau(ll)), MHOroaroMHbIX
CUpTOB (B3auMojelcTBHE MHLepuHa ¢ ruapokcuaoM Meau(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcujia cepedpa(l) u ruapoxcuom menu(ll), B3aumozeiicTeue kpaxmana
C MOJIOM), IPOBEICHUE MTPAKTUUECKON pabOTHI: CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTHI.

PacuérHble 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJ/IHOTO BEIECTBA WIIM MPOIYKTa PEaKILMH [0 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJHOTO
U3 UCXOJIHBIX BEIIECTB WJIA TIPOJYKTOB PEAKIINN).

A3oTcozepikaliie OpraHunuecKue CoeIMHEHMs.

AMWHOKHCIOTBI Kak aM{QOTEpHbIE OpraHHYeCKHue coeAnHeHus. @Du3nuecKkue u
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe IuLuHA). buonornyeckoe 3HaueHue
aMHHOKHUCIOT. [lenrTuapt.

benku xak mpupoaHbIE BHICOKOMOJIEKYISpHbIE coeAuHeHus. [lepBuuHas, BTOpUYHAs U
TpeTU4yHasi CTpPyKTypa OenkoB. XHMHUYECKHE CBOWCTBa OEIKOB: TUAPONN3, JeHATypalus,
Ka4eCTBEHHBIE pPEaKIIu Ha OEJKH.

DKcIepUMEeHTaTbHBIE METObI U3YYCHHS BEIIECTB M WX IPEBpAIICHUI: HAOIIOJCHUE U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHAaTypalus OETKOB IpH HarpeBaHUM, I[BETHHIE
peakiuu OeIKOB.

BbicokoMo1eKyIsIpHbIE COeIMHEHUSs

OCHOBHBIE TIOHSTHS XWMHUH BBICOKOMOJICKYJSIPHBIX COCIMHEHUI: MOHOMEp, TMOJHMED,
CTPYKTYpPHOE 3BEHO, CTEMEHb IOJIMMEPU3ALUK, CpelHsAs MoJeKylsipHas macca. OCHOBHbBIE
METO/IBI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COSTMHEHUH — IMMOJIMMEPU3AIUs M TTOJTMKOHICHCAITHSI.

DKcIepUMEeHTaIbHbIE METOJIbl N3YUEHHs BELIECTB U MX NPEBPAILCHUI: 03HAKOMIIEHHUE C
oOpa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyUyKOB.



MexnpeaMeTHbIE CBS3H.

Peanuzanust MexxnpeIMEeTHBIX CBSI3€H MPU M3YUYCHUHU OpraHudeckoil xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaKk U
TIOHSATHH, SBISIOMINXCS CUCTEMHBIMU JIJISI OT/ICIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OOme ecTeCTBEHHO-HAYYHBIC MOHATHUS: SIBJICHHWE, HAYYHBIH (akT, TMIOTE3a, 3aKOH,
TEOpHsI, aHAIW3, CHUHTE3, KIaCCU(PUKAIMS, TMEPUOJUNIHOCTh, HAOIIOJACHUE, W3MEpPEHHE,
HKCIEPUMEHT, MOICTTMPOBAHUE.

®dusnka: MmaTepusi, JHEPrusi, Macca, aToM, JJIEKTPOH, MOJICKYJIa, SHEPTETHUECKUI YyPOBEHB,
BEIIIECTBO, T€J0, 00BEM, arperaTHoe COCTOSIHUE BELIECTBA, (PU3MUECKUE BETMUUHBI U eTMHHIIBI UX
U3MEpPEHUSI.

Buonorus: knerka, opranusm, o6uocdepa, oOMEH BeUIecTB B OpraHusMe, (OTOCHHTES,
OMOJIOTMYECKH aKTHBHBIC BEIIECTBA (OCIIKH, YIIICBOIBI, )KUPHI, PEPMEHTHI).

I'eorpadus: MuHEepabl, TOPHBIE TOPOJIBL, TIOJE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHo0rHs: MUIEBbIC TPOIYKTHI, OCHOBBI PAIIMOHAIBHOTO MUTAHHSI, MOIOIIIHE CPE/ICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MPenapaThbl, MaTepUaIIbl U3 HCKYCCTBEHHBIX M CHHTETHUECKUX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teopernyeckne 0CHOBBI XUMHUH

XuMudeckuil aiemMeHT. AToM. Slapo aroma, H30TONBI. DJEKTPOHHAs O0OJIOUKA.
DHepreTUuecKrue YpOBHH, MOJYPOBHU. ATOMHBIC OpOHTany, S-, P-, d- ameMeHTsl. OCOOCHHOCTH
pacrpeneneHust IEKTPOHOB MO0 OpOUTAISIM B aTOMaxX 3JIEMEHTOB IEPBBIX YETHIPEX MEPHOJIOB.
OJeKTpoHHas KOH(UTypaLus aTOMOB.

[Iepnonnueckuit 3akoH u Ilepmoauueckas cucrema Xxumudeckux snemeHrtos JI. .
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuonmyeckod CUCTEMBI XMMHMYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBpeMEHHOU TeopHuel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XUMHUYECKUX JIEMEHTOB M 00pa3yeMbIX UMHU HPOCTBIX U CIO0XKHBIX BEIIECTB
0 TpyNIaM U nepuojam. 3HaueHHe NeprUoANYECKOro 3aKOHa B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMMHYECKash CBS3b. BUABI XMMHUYECKOM CBs3M (KOBaJEHTHas
HEeNoJIsipHasl W TOJspHas, MOHHAs, MeTajuinyeckas). MexaHn3mbl 00pa30BaHMsl KOBAaJIECHTHOM
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BogopoaHas cBsa3b. BaneHTHOCTD.
DneKTpooTpULaTeIbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KAaTHOHBI U aHUOHBI.

BemectBa MONEKYJIAPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH ITOCTOSHCTBA COCTaBa
BellecTBa. THWIbl KPUCTAUIMYECKUX PEHETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTre o aucnepcHbIX cucteMax. VIcTUHHBIE U KOJIOUIHBIE pacTBOpbl. MaccoBas noms
BELIECTBA B PaCTBOPE.

Knaccudpukanus Heopranuueckux coequHeHui. HomeHknaTypa HeopraHM4ecKux
BEUIECTB. ['eHeTHYeckas CBSA3b HEOPTaHWYECKUX BEIIECTB, NPUHAMIEKAIUX K Pa3IUIHBIM
KJIACCaM.

Xumuueckas peakius. Kiaccuduxanus XMMHUYECKHMX peakUuil B HEOPraHWYECKOH u
OpraHMYeCcKON XMMHUHU. 3aKOH COXpPAaHEHHSI MACChl BEILIECTB, 3aKOH COXPAHEHHS U MPEBPALICHUS
DHEPrUM NIPU XUMUYECKUX PEAKIUAX.

CkopocTh peakuuu, e€ 3aBHCUMOCTh OT Pa3MYHbIX (akTopoB. OOpaTUMbIe peaklUu.
Xumuueckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HA COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
[Tpunnun Jle Hlatense.

Onexrponutuyeckas nuccoruanus. CuibHble U cinadble 3MeKTponuThl. Cpena BOJIHBIX
pPacTBOPOB BELIECTB: KUCTIasl, HEHTpallbHas, IeJI0YHasl.



OKHCIIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DKCIEpUMEHTAIIbHBIE METO/bl M3YUYEHHUsI BEIIECTB M WX MPEBPAIICHUN: TEMOHCTpaIus
tabnun «llepuoguyeckas cucrtema xumuueckux siaemeHtoB [l U. MenpaeneeBa», uzyueHue
MoJeNleld KPUCTAUIMUECKHX PEmETOK, HAOMI0JeHHe | ONHCaHWuE JIEMOHCTPAIIMOHHBIX U
1a00paTOPHBIX OMBITOB (Pa3jioKEHHE NEPOKCHAA BOAOPOAA B MPUCYTCTBUU KaTaau3aropa,
omnpeesieHue Cpeabl PAaCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBLHOIO MHAMKATOPA, PEaKIMH
MOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOH paboThl «BnusHue pa3nuyHbIX (HaKTOpOB Ha
CKOPOCTbh XUMUYECKOU PEAKIIUN.

Pacuérnnie 3a1auu.

Pacu€Thl 10 ypaBHEHUSIM XUMUUYECKUX PEAKIIUIA, B TOM YUCJIE TEPMOXUMUYECKHUE PACUETHI,
PacyY€ThI C UCIIOIB30BAHUEM MOHATUSA «MACCOBAs JI0JISl BEILIECTBAY.

Heopranuueckasi xumusi

Hemeramnsl. Ilonoxkenue HemetaiioB B Ilepuoandeckoid cuUCTEME XHUMHUYECKUX
anementoB JI. M. MenaeneeBa U OCOOCHHOCTH CTPOCHHS aTOMOB. (DU3MUECKHE CBOMCTBA
HEMETAIIOB. AJUTOTPONHS HEMETAJIOB (Ha IpUMepe KUCIopoia, cepsl, (hocdopa u yrieposa).

XHWMHYECKHE CBOMCTBAa BAXKHEUIHNX HEMETAUIOB (TallOTEHOB, cephl, a3otra, (ocdopa,
yriepoJia U KPeMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPKAIIUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUH).

[IprMeHeHne Ba)KHEUIINX HEMETAUIOB U UX COCIMHEHUM.

Mertaiubl. [lonoxxenue metaiuioB B [lepuoauueckoit cucremMe XuMHUYECKUX 3JeMEeHTOB /1.
U. MenneneeBa. OCOOCHHOCTH CTPOCHHUS SJICKTPOHHBIX 000JIOUEK aTOMOB MeTauioB. OOmue
¢usznveckue cpoiictBa MeTauioB. CIIaBbl METaUIOB. DJICKTPOXUMHUYCCKHH Psijl HANPSKECHUN
METaJIJIOB.

XHWMHYECKHUE CBOMCTBA BAKHEHIIMX META/UIOB (HATPWH, KaJWi, KaJbLMA, MarHuw,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUMN.

O61ue cnocoObl monydeHus: MeTauioB. [IpuMeneHue MeTamioB B ObITY U TEXHUKE.

DKCHEepUMEHTAIbHBIE METOAbl HM3YYECHHs] BEIIECTB U X IMPEBpAIICHUN: HU3YYCHHUE
KOJUICKIIMU «MeTaJljIbl U CIIaBbI», 00pa3I[0OB HEMETAILIOB, PEIICHHUE IKCIICPUMEHTAIIbHBIX 3a/1a4,
HaOJIOZICHUE W OIMCAaHHUE JEMOHCTPAIIMOHHBIX M JAOOPATOPHBIX OIBITOB (B3aUMOJCHCTBUE
TUAPOKCHUIA ATIOMUHHUS C PAaCTBOPAMH KHUCJIOT M LIENI0YEH, KAUeCTBEHHbIE PEaKIIUU Ha KaTHOHbI
METaJlIOB).

PacuérHeie 3ama4n.

Pacuérer Macchl BemiecTBa WM 00bEMa ra3oB MO WM3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Ui 00BEMY OJIHOTO M3 yYacCTBYIOIIMX B PEaKIMM BEIIECTB, pac4€Thl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOYKTOB PEAKIIUU, €CITH OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHS 1 )KU3Hb

Ponps xumun B 06ecrie4eHIH 9KOJIOTMUECKOM, YHEPTeTUYECKON U MHUIIEBOM O€30MaCHOCTH,
pa3BUTUU MeAUIMHBL. [IoHSATHE O HAyYHBIX METOJaX MO3HAHUS BEUIECTB M XUMHUECKUX PEAKIIUM.

[IpenacraBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX [POMBIIUICHHOTO TOJYYECHHS
BaKHEHIIINX BEIIECTB.

UenoBek B MHUpE BEHIECTB M MaTEPHAIOB: BaXHEHITHME CTPOUTEIbHBIE MaTepHabI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMuKa, MaTepuaibl s SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAHNYECKUE U MUHEPAIbHBIC yI00PEHHS.

XuMusi ¥ 3J0pOBbE 4YEJIOBEKA: MPABWJIA KCIOJIb30BAHMS JIEKAPCTBEHHBIX NpPENaparos,
npaBuiia 6€30MacHOT0 MCIOIB30BaHMS MIPEMapaToB OBITOBON XMMHUH B TIOBCETHEBHOM JKU3HHU.

MexnpeaMeTHbIE CBSI3U.

Peanu3zanus MexXnpeIMEeTHBIX CBA3EH MPU M3YYEHUU OO0Iel U HEOpraHM4YeCKONH XUMHUH B
11 xmacce ocymiecTBIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSITHIA,
TaK W TOHSTHH, SBISTIONUXCS CUCTEMHBIMH JIJISI OT/ACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
[HKIIA.



OOme ecTecTBEHHO-HAYYHbIC IOHATHS: HAay4yHBIH (DakT, THIOTE3a, 3aKOH, Teopus,
aHalu3, CUHTE3, KilacCU(UKaLUs, TEPUOAUYHOCTh, HAOII0ACHHUE, SKCIIEPUMEHT, MOJICIINPOBAHHE,
U3MEpEHUE, SBJICHUE.

dusnka: mMaTtepusi, SHEprusi, Macca, aToM, 3JEKTPOH, MPOTOH, HEHTPOH, MOH, U30TOII,
paZlOaKTUBHOCTb, MOJIEKYJIa, SHEPI€TUYECKUIl YPOBEHb, BEILIECTBO, TENO, 00BEM, arperaTHoOe
COCTOSIHUE BEIECTBA, (GU3NUECKUE BEJIMYMHBI U €MHUIBI UX U3MEPEHUS], CKOPOCTb.

Buonorusi: kieTka, OpraHusM, SKOocHUcTeMa, Ouochepa, Makpo- M MHKPODIEMEHTHI,
BUTaMMHBI, OOMEH BELIECTB B OpPraHU3Me.

I'eorpadus: MuHepabl, TOPHBIE TOPOJIBL, TIOJE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus:  XuUMHuYecKass  IPOMBIIIJIEHHOCTb,  METAJUIyprusi,  IPOU3BOJCTBO
CTPOUTEJNIbHBIX MAaTEPUAIIOB, CEJIbCKOXO035IIICTBEHHOE TPOU3BOJICTBO, MUILEBAS IPOMBIIIIIEHHOCTb,
(dapMmarieBTHUYEeCKass ~ MPOMBIIUIEHHOCTb,  MPOU3BOJACTBO  KOCMETHYECKMX  Ipernaparos,
IIPOU3BOJICTBO KOHCTPYKLMOHHbIX MaTepUasos, JJIEKTPOHHAs IIPOMBIIIIIEHHOCTD,
HaHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMSBI 110 XUMUU HA
bA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIbTATBI

dI'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYYarOUTUMHUCS
IporpaMM CpeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM it pa3paboOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS
pOTpaMM CPEAHEro O0IIEero 00pa30BaHUs SBIISCTCS CUCTEMHO-IESITEIbHOCTHBIHN MOIXO/.

B cooTBeTrcTBUM € CHCTEMHO-IEATEIBHOCTHBIM MOAXOJAOM B CTPYKTYpE JMYHOCTHBIX
pe3yIbTaTOB OCBOCHUS MPeIMETa « X UMHsI» Ha YPOBHE CPETHETO 00IIero 00pa3oBaHusl BbIIEICHBI
CJEYIOLINE COCTABISAIOIINE:

OCO3HaHHE O0YYAIOIIUMHUCS POCCHICKON TPaKAAHCKON HMIACHTUYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIIPEIEIICHHUIO;

HaJIMYMe MOTHBAIUU K O0YYCHUIO;

L[eJICHANPaBICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTH HA OCHOBE KITFOUEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUNA 0a30BOM HAyKH XUMUU;

TOTOBHOCTh U CIOCOOHOCTh OOYYarOIIUXCS PYKOBOJICTBOBAThCS B CBOEH JAESITEIHLHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYUIUMH LEJIOCTHOM CHUCTEME XHMMHUYECKOTO
o0pa3zoBaHus;

HAJIMYME TPABOCO3HAHUS SKOJOTUYECKOH KYIBTYphl W CIIOCOOHOCTH CTaBUTh LENH M
CTPOUTD JKU3HEHHBIE IIJIAHBI.

JIM4HOCTHBIE PE3yJbTaThl OCBOCHMSI IpeaMeTa «XHUMHS» JOCTUTAIOTCS B €IUHCTBE
yueOHOM M BOCHUTATENBHOM JEATEIBHOCTH B COOTBETCTBUU C T'YMaHUCTHUECKHUMHU,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMM U HUJ€allaMd  POCCUHCKOTO
IrpaXAaHCKOTo O0IIecTBa, MPUHATHIMU B OOIIECTBE HOPMAMH M MPaBHIIAMU IOBEACHMS,
CIIOCOOCTBYIOLMMH IPOLIECCAaM CaMOIIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYarOIINXCSl.

JIMYHOCTHBIE pe3yNIbTaThl OCBOCHHUS MpeaMeTa «XUMUS» OTpa)karoT cpOpMUPOBAHHOCTH
OTIbITa TO3HABATENLHOM U MPAKTUYECKON IEATETHHOCTH 00YUarOIINXCsl IO peaTU3aIiK MPUHSATHIX
B 0OLIIECTBE LIEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpamIaHCKOTrO BOCIUTAHMS

0CO3HaHUs 00YUYaAIOLUIMMUCS CBOUX KOHCTUTYLIMOHHBIX NPaB U 00s13aHHOCTEH, YBaXKEHHUSI K
3aKOHY U MPABOIOPSIIKY;

MIPEJICTAaBICHHUS] O COLMAIbHBIX HOpPMaxX W MpaBWJIaX MEXIJINYHOCTHBIX OTHOIICHHUH B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOM JIEATEIBHOCTH NP CO3/1aHUU YUEOHBIX ITPOEKTOB,
pelIeHnr y4eOHbIX U TO3HABATENbHBIX 3314, BHIMOJTHEHHH XUMUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHHUSI, IOTUKY U apTYMEHTHI IPYyTUX
MIPY aHAJIHM3€ Pa3INYHBIX BUJIOB YUYEOHOH €ATEeIHbHOCTH;

2) NIaTPHMOTHYECKOI0 BOCIIUTAHMSA

LIEHHOCTHOTO OTHOLIEHHA K HCTOPUYECKOMY M HAy4yHOMY HACJIEAMIO OTEUECTBEHHOM
XUMUU;

YB)KEHUS K MPOLIECCY TBOPYECTBA B OOJACTU TEOPUU U MPAKTUYECKOTO MPHUMEHEHUS
XUMHUH, OCO3HAHMS TOTO, YTO JIOCTHIKEHHUS HAyKH €CTh pPe3yJIbTaT JJIUTENbHBIX HAOIIOACHUM,
KPONOTJIMBBIX IKCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTHUKOB;

MHTEpeca W TIO03HABaTEeJNbHBIX MOTHBOB B IIOJIYYEHHH U TIOCIEAYIOLIEM aHaju3e
UH(OPMALIUHU O TIEPETOBBIX IOCTUIKEHUSAX COBPEMEHHOM 0T€UeCTBEHHON XUMUH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEACHMSI;



CIIOCOOHOCTH OIICHMBATh CHUTYyallid, CBSI3aHHbIE C XHMHUYECKUMHU SIBICHHUSIMH, U
NPUHUMATh OCO3HAHHBIE pEIIEHHUs, OPUEHTHPYSICh Ha MOpaJbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TMOBEICHUE U MOCTYIKUM CBOMX TOBApHUIIEH C MO3ULUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIIECTBUM STUX TOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMAaHMs IIEHHOCTEH 370poBOoro u 0Oe3omacHOro oOpasa XH3HH, HEOOXOAMMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (DM3HUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOMroIcHHsT MpaBuil 0E30MacHOr0 OOpAaIeHUs] C BEIIECTBAMU B OBITY, MOBCEIHEBHOMN
YKU3HU U B TPYIOBOM IS TEIbHOCTH;

MOHVMAHUS [IEHHOCTH TMPaBWJI HHIUBUIYaTbHOTO ¥ KOJJICKTUBHOTO 0€30I1acHOrO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHUS TOCJIEICTBUN W HEMPHITHS BPEIHBIX MPUBBIUCK (YHOTPEOICHUS ATKOTOJIA,
HapKOTHUKOB, KYPEHHUS);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIEI0BATEIbCKOW JESTEIbHOCTH,
00I11IECTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUIAX JI€ATEIbHOCTH;

YCTaHOBKM HAa AaKTHMBHOE Yy4YacTHE€ B pPEUICHUM MPAKTUYECKHX 3a7ad COLUATbHON
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJiacca, IKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3y4eHUIO0 MpodeccHil pa3iuvHOro poja, B TOM YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUU 110 XUMHH;

YBKEHHUSA K TPYAY, JIOASIM TPYyJa U pe3yJbTaTaM TPYA0BOM 1A TEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIAMBUAYaJbHON TpaeKTOpUU OOpa3oBaHMS,
Oynymeil mpodeccuu u peaan3anuu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB H IMOTpeOHOCTEH 00IIeCTBa;

6) 3K0JI0rM4ecKOro BOCIMTAHMSI:

9KOJIOTUYECKH 11€71eCO00Pa3HOr0 OTHOIICHUSI K IPUPOJE, KAK UCTOYHUKY CYIIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUA TTI00aTLHOTO XapaKkTepa IKOJOTUYECKUX MPOOIIEeM, BIUSHHS YKOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHON CpPEIbI;

OCO3HaHUSI HEOOXOAMMOCTH MCTIOIb30BAHMS TOCTHKEHUN XUMUU JJIS PEIICHUSI BOITPOCOB
palMOHAIBHOTO MPUPOIONOIb30BAHNS;

AKTUBHOTO HEMPUATHS JACUCTBUHN, MPUHOCAIINX BPE OKpYKaIOLeH MPUPOIHON cpere,
YMEHHsI TIPOTHO3UPOBATh HEOIAroNpUsATHBIE HYKOJIOTMYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUN U NPEJOTBPALLATh UX;

HaJU4MUsl PA3BUTOIO SKOJOTUYECKOrO MBILUICHUS, 3KOJOTHYECKON KYyJIbTYphl, OMNBITA
JESATETLHOCTH  DKOJIOTUYECKOW HANpaBJIEHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) HEeHHOCTH HAYYHOI0 MIO3HAHUS:

c(hOPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;

MMOHUMAaHUS CHEeNMU(PUKH XUMHUH KaK HayKd, OCO3HaHUA €€ ponu B (HOpMUPOBaAHUHU
paIoOHaIBHOTO HAYYHOTO MBIIUICHHUS, CO3JJaHUU [IEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHpE KaK O €JWHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH H
pelIeHrnr IpoOieM COXPaHEHHUs TPUPOTHOTO PaBHOBECHS;

yOSXKIEHHOCTH B OCO0OM 3HAYMMOCTH XHWMHH JUIsl COBPEMEHHOW ITMBHWJIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M BaXKHOW POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaibHOU
KYJbTYpbI, PEIIEHUN TJI00ATBHBIX MPOOJIEM YCTOWUMBOTO PA3BUTHUS YEIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKOM, THUIIeBOH M JKOJIOTUYECKOW Oe30MacHOCTH, B PA3BUTUU MEIUIIMHBI,



00€CIeYeHN! YCIOBHH YCHEIIHOTO TPyJda U 3KOJIOTMYECKH KOM(POPTHOM KU3HU KaKIOTO YieHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TIPAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB IIO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHamu3a U OOBSACHEHMS SIBIICHHH OKPYXKAIOIIEro MUpa M MPOHCXOIAIIUX B HEM H3MEHEHHIA,
YMEHUA JieaaTh 000CHOBAHHbIE 3aKJIIOUEHHSI HA OCHOBE Hay4YHbIX (DAKTOB M UMEIOLIMXCS TaHHBIX
C LEJIBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCII0JIb30BaTh XMMUYECKUE 3HAHUSA IS peIIeHus IpodiemM
B PEAIbHBIX KU3HCHHBIX CUTYaLlUsIX;

MHTEpPEca K MO3HAHUIO U HCCIIEN0BATEIBCKON JESTEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMpPEPBHIBHOMY 0O0pa30oBaHHI0O M €caMOOOpa30BAaHHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM 10 XUMHM B COOTBETCTBUM C JKU3HCHHBIMHU
NOTPEOHOCTSMU;

UHTEpeca K OCOOCHHOCTAM Tpylda B pa3IuuHbIX cdepax MpodecCHOHATBHON
JIeATEIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yJIbTaThl OCBOCHHsS Y4eOHOTo mpenMera «XHMHUsS» Ha YPOBHE
cpeaHero odmero 0opa3oBaHus BKIIFOYAIOT:

3HaYMMBbIC JUIsI (POPMHPOBAHUS MHUPOBO33PEHUSI OOYYAFOIIUXCS MEXIUCIUILTHHAPHBIC
(MexXnpeaMeTHbIE) OOIIEeHAYYHbIE TOHATHUS, OTPAXKAIOIME [IEJIOCTHOCTh HAYYHOM KapTUHBI MUpa
U crienu(UKy METOJIOB TIO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, sIBICHUE, IPOLECC, CUCTEMA, HAY4HbI (aKT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, UCCIIEIOBAaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPyTHUe);

yHHUBEpcaJbHble  y4deOHble  AeicTBUs  (TIO3HABAaTEJIbHbIE,  KOMMYHHKAaTHUBHBIE,
peryiasTHBHBIC), oOecneunBaronye (OpMUPOBaHHE (PYHKIMOHAIBHON T'PAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIuXcs;

CIIOCOOHOCTh ~ OOYYAIONIMXCS  MCIOJb30BaTh  OCBOCHHBIC  MEXIUCIUILUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHUS M YHUBEpCAJIbHblE YyueOHbIE AEUCTBUS B I103HABATEIbHOW U
COLMAJIbHOM MPAKTHKE.

MeranpeaMeTHbIe PE3yIbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIbHBIMU yUE€OHBIMHU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSIMHU.

OsJajieHne YHUBEPCAJIbHBIMH YYeOHBIMH MO3HABATEIbLHBIMH A€ CTBUSIMU:

1) 6a3oBble JIOTHYecKHe AeiCTBHS:

CaMOCTOSITENILHO (POPMYJTUPOBaTh W aAKTyaJIM3HpPOBATh MPOOJIEMY, BCECTOPOHHE ¢
paccMaTpuBaTh;

OTPENENIATh LEIH JEATSILHOCTH, 3ajJaBas IMapaMeTpbl W KPUTEPUH HUX JIOCTHIKCHUS,
COOTHOCHTD PE3YJIbTAThI JICATEIBHOCTH C MIOCTABJICHHBIMH LIEIISIMU;

HCIIOJIb30BAaTh IMPU OCBOCHHU 3HaHUU HpI/IéMBI JJIOTUYCCKOI'O MBIIIJICHUSA — BBIACIIATH
XapakTepHbIC TMPHU3HAKKM TIOHATHH W yCTaHABIMBaTh WX B3aUMOCBS3b, HCIIOJIBH30BATh
COOTBETCTBYIOIINE MMOHATHUA JIA 00BsACHEHUS OTACIIBbHBIX (1)aKTOB u HBHeHHﬁ;

BBIOMPATh OCHOBAHUS W KPUTEPHH JIJIS1 KITACCH(UKAIIMN BEIIECTB U XUMHUUECKUX PEAKIINH;

YCTaHaBJIMBATE NPUIHNHHO-CICACTBCHHBIC CBA3U MCKIY N3YUACMbIMU SABJICHUAMMU,

CTPOUTH JIOTUYECKHE PACCYXJCHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, I0 aHAJOTHH),
BBIABJIATH 3aKOHOMEPHOCTH W IMMPOTHUBOPCUYMA B paCCMaTPpUBACMBIX SABJICHUAX, q)OpMy.TIHpOBaTB
BBIBOJIbI M 3aKJIFOUCHHS,

IIPUMCEHATH B IMMPONECCE MO3HAHUSA, UCITIOJIB3YEMbBIC B XUMHUH CUMBOJHUYCCKUC (3HaKOBBIe)
MOJIEIH, PEOOPa30BBIBATH MOICIbHBIE MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XxumMuueckass (GopMyna, YypaBHEHHE XHMHUYECKOM peakuuu — Tpu pelIeHuHd Y4eOHBIX
MI03HABATENIBHBIX U MPAKTHUECKUX 3a/1a4, IPUMEHSITh Ha3BaHHbIC MOJICIIbHBIC TPEICTABICHHS JIJIS
BBIABJICHUS XapPaKTCPHBIX IMTPU3HAKOB U3y4aCMbIX BEIIECCTB U XUMHUYCCKUX peaKHHﬁ.



2) 6a3oBbIe HCCIeN0BATEIbCKHE IeliCTBHS:

BJIa/ICTh OCHOBAMHU METOJI0OB HAYYHOI'O IIO3HAHUS BEILECTB U XUMUYECKUX PEaKIIUN;

dbopmMynMpoBaTh LENM W 3a7ayd  MCCIEIOBAHUSA, HCIOJIB30BaTh IIOCTABICHHBIE |
CaMOCTOSITENILHO c(hOpMYyIUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA IO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

BJIJICTh HAaBBIKAMM CaMOCTOSITEJIBHOTO IUIAHUPOBAaHUS M IIPOBEACHHSA YYEHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb OOOOLIEHHS M BBIBOABl OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIEIOBAHUSA, COCTABISATh 0OOCHOBAHHBIA OTUET O MPOJIEIaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHUYECKOW HCCIEI0BATENbCKOH M TPOEKTHOM JEATEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOATEIBHOMY IIOMCKY METO/MOB peIleHUs
IIPAKTUYECKUX 3aJa4, IPUMEHEHUIO Pa3IMUHbIX METOOB I103HAHUS.

3) pabora ¢ ungopmanmei:

OPHEHTUPOBATHCS B pa3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JauTepatypa XHMMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE IOcoOMs, pecypcbl VHTepHera),
aHATM3MUPOBATHh HH()OPMAIUIO PA3TUYHBIX BUAOB U ()OPM NPEACTABICHNUS, KPUTUIECKH OIICHUBATh
€€ JI0CTOBEPHOCTh U HEMPOTUBOPEYUBOCTD;

(dbopMynIHpOBaTh 3ampoChl M TPUMEHSTH Pa3IMYHBIE METOABI MPH TOUCKE U OTOOpe
uHpopMaLnu, He0OXOAMMOM IS BBIIOJIHEHHsI yUeOHbIX 3aa4u ONpeeIEHHOTO THIIA,;

pUOOPETaTh OMBIT MCIIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BbIOMpaTh ONTUMAIbHYIO (OpMY HPEACTaBICHUs UHPOpMALUK (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBL, PUCYHKU U IPYTHUE);

HCIOJIb30BaTh HAYYHbI $A3BIK B KadeCTBE CpEIACTBA IpH paboTe € XUMUYECKOU
uHpopMaLueil: MPUMEHATh MEXIpeIMeTHble ((U3UYecKue M MaTeMaTHYecKue) 3HAaKU W
CHMBOJIBI, (popMyIiel, aOOpeBUaTYpbl, HOMEHKIIATYPY;

UCIOJIb30BaTh U IIPe0Opa30BbIBATh 3HAKOBO-CHUMBOJIMYECKHE CPE/ICTBA HATJISATHOCTH.

OgiajeHne YHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH A€ CTBUSIMMU:

3aJjaBaTh BOIIPOCHI 110 CYLIECTBY 0OCYX/1aeMOi TeMBI B XOZI€ IUAora U/Uiu JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCHUTEIBHO BBITOJHEHUS
IIPEVI0KEHHON 3a1a4H;

BBICTYIIAaTh C MpPE3EHTalMEH pe3ysbTaTOB MO3HABATEIbHON N1E€ATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TIPU  BBIIOJHEHUHM XHMHUYECKOTO
AKCIIEPUMEHTA, MPaKTUYECKONM pabOThl IO HCCIEJOBAHUIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3aluy y4eOHOro mpoekta ¥ (OpMYIMpPOBATH BBIBOJBI IO pPE3yJbTaTaM MPOBEAEHHBIX
MCCJIEIOBAaHUM MMyTEM COTJIACOBAHUS ITO3ULIUHN B X0O/€ 00CYXK/IeHUs U OOMEHAa MHEHUSIMH.

OByageHne yHMBEPCAJIbHBIMH PeryJsiTHBHBIMH ACHCTBUAMM:

CaMOCTOSITENIHO TJIAHUPOBAaTh M OCYLIECTBIJIATH CBOIO MO3HABATENIbHYIO JAESTEIbHOCTD,
onpenenss e€ eI U 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEeO0OXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMplii alropuT™M JAEUCTBUN NPHU BHINOJHEHUHM Y4e€OHBIX M HCCIIEOBATENbCKUX 3ajiad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pelIeHHs ¢ YYETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMHUYECKUX PEaKLUsX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH JEATEIBHOCTM HAa OCHOBE CaMOaHalIu3a |
CaMOOLEHKH.

HNPEAMETHBIE PE3YJBbTATHBI
10 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckasi XUMUs» OTPaXKaroT:



cOPMUPOBAHHOCTh TMPEACTABICHUH O XUMHUYECKOW COCTaBISIONICH eCTECTBEHHO-
HAyYyHOW KapTHUHBI MHpa, POJM XMMHUU B IO3HAHUHU SIBICHUW NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUSI U KYJIbTYpPBl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOIUMOM IS
pelIeHus: IPaKTHYECKUX 33/1a4 U SKOJIOTMYeCKH 000CHOBAHHOTO OTHOIIIECHHUS K CBOEMY 3JI0POBBIO
U IIPUPOJHON Cpene;

BJIQ/ICHUE CHUCTEMOM XHMMHUYECKUX 3HAHUHM, KOTOpas BKIIIOYAET: OCHOBOIOJATAOIINE
HOHATHUS (XUMUYECKUHN JIEMEHT, aTOM, JICKTPOHHAsE 000JI0YKa aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIEKTPOOTPUIIATENILHOCTh, XHMHYECKas CBfA3b, CTPYKTypHass Qopmyna (pa3BépHyTas u
COKpamiéHHasl), MOJIb, MOJSIpHas Macca, MOJAPHBIA O00BEM, YITICpOIHBIA  CKEJeT,
GbyHKIIMOHATIbHAS TPYMIa, pajuKai, H30MEpHus, U30MEpbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YIIIEBOAOPOABI, KUCIOPOA M a30TCOJIEPKAIIME COCIMHEHUSI, MOHOMEp, TOJIUMEpP, CTPYKTYpHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE CO€IMHEHNUS); TEOPUHU U 3aKOHBI (TEOpUs CTPOSHUSI OPraHUYECKUX
BemecTB A. M. bBytnepoBa, 3akoH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUU; MHUPOBO33PEHUECKHE 3HAHUS, JIeXKAIIUEe B OCHOBE IMOHUMAaHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBICHUH, (DaKTOJIOTHUECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, MOMyYeHUHU U 0€30MaCHOM UCIOJIb30BaHUU BAKHEUIITUX OPraHMYECKHUX BEIIECTB B OBITY
U TIPAKTHYECKON JeSITETHbHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHUH BBISIBISTh XapaKTepHbIC IPU3HAKU MTOHATHI, yCTaHABIUBAThH
UX B3aHMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIIME IMOHITHS IPU OIMCAHUU COCTaBa, CTPOCHUS U
MPEeBpAICHUI OPraHUYECKUX COCTUHEHUII;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIb30BaTh XMMUYECKYI0 CHMBOJIUKY JUISI COCTAaBIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (hOpPMYIl OPraHUYECKUX BEIECTB
U ypaBHEHUH XMMHYECKHX PEAKIMH, N3TOTaBIMBATh MOJEIN MOJIEKYJ OPraHWYECKHX BEIIECTB
JUTSL WJUTFOCTPAIIUU UX XUMUYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOCHHS,

c(OPMHPOBAHHOCTH YMEHHI YCTAHABIMBATH MPUHAIEKHOCTh N3YUYEHHBIX OPTaHUIECKUX
BEIIECTB 1O HX COCTaBy U CTPOCHHUIO K ONpeAenEéHHOMY KIAcCy/Tpylie COeIuHEHUN
(YraeBoopoabl, KHCIOPOJI W a30TCOJACPXKAIIUE  COCNWHEHHs, BBICOKOMOJICKYISPHBIC
COeMHEHUs), JaBaTh UM Ha3BaHus Mo cuctemarnueckoil HomeHkiatype (IUPAC), a takxke
NPUBO/INTh TPHUBHAJBbHBIC HA3BAaHUS OTIECIBHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOIHJICH,
alleTUIeH, JSTWIEHIJMKONb, TJIHMLEPUH, (eHod, (OopMaibAerull, aneTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApPUHOBAsI KUCIIOTA, TIIOK03a, (QPYKTO3a,
KpaxMaJl, [1eJUTI0J103a, TIUIHH);

C(OPMHPOBAHHOCTh YMEHHS OIPEIENSATh BHIBI XUMHUYECKOW CBSI3M B OPTaHUYECKUX
COEMHEHUsX (OJJMHApHbIE U KPaTHBIE);

c(OPMHPOBAHHOCTh YMEHHS TPUMEHATH ITOJIOKEHHSI TEOPHU CTPOSHHSI OPTaHUYECKUX
BemecTB A. M. byrnepoBa a1 00bsCHEHHs 3aBUCHUMOCTH CBOMCTB BEILECTB OT MX COCTaBa U
CTPOCHUST; 3aKOH COXPAHEHUS MaCChI BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepHU30BaTh COCTaB, CTPOEHHUE, (U3HYECKHE WU
XUMHYECKHE CBOMCTBA TUITUYHBIX MPEJCTABUTENEH PA3IMIHBIX KJIACCOB OPTraHUYECKHUX BEIIECTB
(MeTaH, 3TaH, JTWJIEH, NPONMJEH, aleTwieH, OyraaueH-1,3, MmerunOyraaueH-1,3, OeHzomn,
METaHOJI, STAHOJI, STHJICHTIINKOIb, TIUICPUH, (EHOI, alleTalbACTHI, MypaBbUHAsI U YKCyCHas
KUCJIOTBI, TJIOKO3a, KpaxMmal, LeJUT0JI03a, aMHUHOYKCYCHas KHCIIOTa), WJUIIOCTPUPOBATh
TEeHETUYECKYIO CBSI3b MEXKAY HHUMH yYPaBHEHHSMH COOTBETCTBYIOUIMX XWMHYECKUX PEAKIHHA C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OpMYT;

C(OPMHPOBAHHOCTh YMEHHsSI XapaKTepU30BaTh HCTOYHHUKH YTIIEBOJOPOIHOTO CHIPHS
(He(Th, MPUPOAHBIA Ta3, Yroyib), CIOCOOBI HMX MEpPepabOTKM M MPAKTUUYECKOEe MpPUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(OPMHPOBAHHOCT YMEHHUIH NPOBOJUTH BBIYUCIEHUS IO XMUMHUYECKHM YpaBHEHHIM
(Macchl, 00BEMa, KOJTHMYECTBA HCXOTHOTO BEIIECTBA MITH IIPOIYKTA PEaKIIMH M0 N3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJHOTO M3 UCXOHBIX BEIIECTB WIIU MPOJYKTOB PEAKIIH);



c(hOpMHUPOBAHHOCTh YMEHHM BJIAJIETh CHCTEMOU 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MIO3HAHMS, MWCIONB3YEMBIX B XHMHU IIPU HM3YYCHMM BCILECTB M XUMHYECKHX SIBJICHUHI
(HabmoeHne, W3MEpeHHe, JKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIC
XUMHUYECKHE 3HAHUS ISl IPUHATHUS PELICHUM B KOHKPETHBIX )KM3HEHHBIX CUTYALUsAX, CBA3aHHBIX
C BELIECTBAMHU U UX IPUMEHEHUEM;

c(OPMHPOBAHHOCTh YMEHHMH COOJIFOaTh IPAaBUIIA MOJIb30BAHUSA XUMHUECKON MOCYIO0N U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE MTPaBHUJIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSAMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OIBITOB;

c(OPMHPOBAHHOCTh YMEHHWH IJIAHUPOBATh M BBHIMOJHATH XUMHYECKUI SKCIIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEILECTB IPU HAarpeBaHUH, MOJYYEHUE ITUICHA U U3Y4YEHHUE €ro
CBOWCTB, KAYECTBEHHBIE PEAKIINU OPTaHUYECKUX BEIIECTB, ICHATYpaLus OCJIKOB IIPH HArPEBaHUH,
L[BETHbIE peaKLMU OEJIKOB) B COOTBETCTBHH C IPAaBUJIAMU TEXHUKHU O€30I1aCHOCTH IPU 00paLlleHUH
C BEIIECTBAMHM M JIAOOPATOPHBIM O0OpPYIOBaHHMEM, MHPEICTABIATH PE3yJIbTaThl XMUMUYECKOTO
JKCHepuMeHTa B (opMe 3alMcu ypaBHEHUH COOTBETCTBYIOLIMX peakuuil U (HopMyIupoBaTh
BBIBOJIbI HA OCHOBE 3THUX PE3YJILTATOB;

Cc(OPMHPOBAHHOCTh YMEHHMH KPUTHUYECKH aHAJIM3UPOBAaTh XMMMYECKYI0 HH(popMauo,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanuu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCT YMEHMH COOMIOAATh MpaBWJIa SKOJIOTMYECKHU Leeco00pa3HOro
NOBE/IEHUA B OBITY M TPYNOBOM JEATENBHOCTH B ILEJIAX COXPAHEHUS CBOETO 370POBbS U
OKpYXKarollled IPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
ONpPENENEHHBIX OpPraHMYECKUX BEIIECTB, NMOHMMAas cMbica nokaszarens IIJIK, moscHATe Ha
IpUMepax CrocoObl YMEHBIIEHUS U MPEAOTBPAIIEHUs X BPEJIHOIO BO3JICHCTBUS HAa OPraHU3M
YEJI0BEKa;

Ui 00y4aroluXcs ¢ OrpaHUYEHHBIMM BO3MOYKHOCTSIMM 3]I0POBbs: YMEHUE NPUMEHATh
3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MIO3HAHUS BELECTB U XUMUYECKUX SIBJICHMUIA;

IUIe  CHeNbIX M CIa0OBHUIAIIMX OOy4aroIMXCs: yMEHHE HCHOJIb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nis 3anucu XxuMudeckux Gopmyi.

11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOEHHA Kypca «OOm@as M HeopraHudeckas XUMHs»
OTPAXKAIOT:

c(hOpMHUPOBAHHOCTD TPEJCTABIECHUNA: O XWMHUYECKOW COCTABIIAIOIICH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, PO XUMHUU B TO3HAHUHU SIBICHUU NPUPOIBI, B (POpMHPOBAHUU
MBILUIEHUSI U KYJIbTYPhl JIMYHOCTH, €€ (YHKIMOHAJIBHOW TPaMOTHOCTH, HEOOXOAMMOM JUIs
pelIeHus MPaKTHUECKUX 33/1a4 M SKOJIOTHYeCKH 000CHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO
Y IPUPOJHON Cpene;

BJIAJICHUE CHUCTEMOW XHMMHMYECKUX 3HAHHWM, KOTOpas BKIIOYAET: OCHOBOIOJATraroIIne
MOHATHUS (XUMHUYECKHUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- 3JIeKTpOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKYJa, MOJb, MOJSIPHBI O00BEM, BAJIEHTHOCTb, AIIEKTPOOTPUIIATEIHHOCTh, CTEMEHb
OKUCJICHUs, XHUMHYECKasaA CBA3b (KOBaJ'IeHTHaSI, HWOHHas, MCETAJINYCCKad, BO)IOpO,ZIHaﬂ),
KpUCTAJUIMYECKasi  peméTka, THUIBl XHMHMUYECKMX  pEaklUMid, pacTBOp,  DJIEKTPOJIUTHI,
HEIJICKTPOJIUTHI, AJICKTPOIUTHYCCKAS JUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHUYECKON peakllii, XUMUIECKOe PABHOBECHUE); TECOPUU U 3aKOHBI (TEOPHS DIIEKTPOIUTUIECKON
auccouuanuu, nepuoandeckuii 3akoH J[. M. MennaeneeBa, 3aKOH COXpaHEHUsS MacChl BEIIECTB,
3aKOH COXPAHEHHUS U NPEBPALEHUS HHEPTUU NPU XUMHUYECKHUX PEAKIUSIX), 3aKOHOMEPHOCTH,
CHUMBOJIMYECKUM SI3BIK XHUMHHU, MHUPOBO33PCHYCCKUEC 3HAHUA, JICKAIIUME B OCHOBC ITOHHUMAaHUA
MPUYUHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
COCTaBe, TMOJYYCHHH W O€30MacCHOM HCITOJIb30BAaHWU BAKHEUINX HEOPTAaHUYECKUX BEIIECTB B
OBITY U IPAKTUYECKOMN JAEATEILHOCTH YETIOBEKa,



c(OPMHPOBAHHOCTh YMEHHU BBISBIATH XapaKTepHbIC MPU3HAKU TIOHATHH, yCTaHABIUBATD
UX B3aMMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MPHU OMHUCAHUU HEOPTaHMYECKUX
BEILECTB U UX IIPEBPALLECHU;

c(OpPMUPOBAHHOCTh YMEHHIl HCIOJIb30BaTh XUMUYECKYIO0 CHUMBOJHKY ISl COCTaBICHUS
dopMyn BemecTB M ypaBHEHHH XWUMHYECKHMX pEAKLUUH, CHUCTEMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHMaiabHBIC Ha3BaHHS OTJACIBbHBIX HCOPraHHYECKHUX BellecTB (yrapHblid ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas M3BECTb, HEralmi€Has W3BECTb, IUThEBAs COJa, MUPUT U
JpyrHe);

c(OPMHPOBAHHOCTH YMEHUH ONPEAEIATH BAJICHTHOCTD U CTETICHb OKUCIICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUSAX PA3IMYHOIO COCTABAa, BUJ XUMUYECKOM CBsI3U (KOBaJICHTHAs, MOHHAS,
METaJIJIMYECKasl, BOJOPO/JHAsA) B COCAUMHEHMSIX, TUI KPUCTAIMYECKON PEIIETKM KOHKPETHOIO
BellecTBa (aTOMHasi, MOJIEKYJspHas, MOHHAs, METAJUIMYecKas), XapakTep Cpelbl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COCIUHEHMI;

c(OPMHUPOBAHHOCTh YMEHUH yCTaHABIUBATH MPUHAIIICKHOCTH HEOPTAaHUYECKUX BEILIECTB
0 UX COCTaBY K ONPEACNEHHOMY KIIacCy/TpyYIIe COSAMHEHUH (MIPOCThIE BEIIECTBA — METAJLIBI U
HEMETAaJUIbl, OKCH/JIbI, OCHOBAHUS, KUCIOTHI, aM()OTEpHbIE TUAPOKCUBI, COJIH);

c(OPMHPOBAHHOCTh yMEHHUI pacKpbIBaThb CMBICH Iepuoamdeckoro 3akoHa J[. W.
MenneneeBa W JEMOHCTPHUPOBATH €ro  CHUCTEMATH3UPYIOUIYIO, OOBICHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

chOpPMUPOBAHHOCTh YMEHHH XapaKTepH30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonnueckoii cucteMbl XUMHUECKUX AieMeHToB Jl. U.
MenieneeBa, HCHONB3YS TOHATHS «S-, P-, 0-3JEKTPOHHBIC OpPOHMTAIN», «IHEPreTHUYECKHUE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMMUYECKHUX JJIEMEHTOB M MX
coeuHEHUH Mo nepuogam u rpynnam [leproandeckoit cucreMbl XUMHUYECKUX 31eMeHToB [l. .
Menneneena;

cOpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaTh (OMHCHIBATH) OOIIHME XMMHYECKUE
CBOICTBAa HEOPraHWYECKUX BEIIECTB PpA3JIMYHBIX KJIAcCOB, IOATBEPKIATh CYyIECTBOBAaHUE
TEHETUYECKON CBA3M MEXKAYy HEOPraHMYeCKUMH BEIIECTBAMU C TIOMOIIbIO YypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuil;

Cc(OPMHPOBAHHOCTh YMEHUS KJIACCU(PHUIMPOBATh XUMHUECKUE PEAKIMH MO Pa3IUYHbIM
npu3HakaM (YHCIy W COCTaBy pEarupyrolIuxX BEHIECTB, TEIIOBOMY 3G(dEeKTy peakiuu,
U3MEHEHUIO CTeTIeHEe OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTHIO KaTallu3aTopa);

c(OPMUPOBAHHOCTh YMEHUH COCTAaBIISITh YPABHEHMSI pEaKLUi Pa3IMYHBIX TUIIOB, MOJIHBIE
U COKpallléHHbIE YpaBHEHUS pPEeaKkLUMi MOHHOTO OOMEHa, YUMThIBasl YCIOBHs, IIPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHHUH MPOBOIUTH PEAaKIMM, MOATBEP)KIAIOIINE KaueCTBEHHBIH
COCTaB pa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAClO3HAaBaTh OMNBITHBIM NYTEM HOHBI,
IIPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUUYECKUX BEILECTB;

c(OpPMHUPOBAHHOCTh YMEHHI PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakMii HOCPECTBOM COCTABICHMS AIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

c(OpPMUPOBAHHOCTh YMEHUH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON PeaKuu OT
pa3NuYHbIX (HAaKTOPOB; XapaKTep CMEIIEHUS XWMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHelIHero Bo3aencTBus (mpunuun Jle [latense);

c(OPMHPOBAHHOCTE YMEHMH XapaKTepH30BaTh XUMHUYECKHE IPOILIECCHl, JIeKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYY€HUs CEPHOM KHUCIIOThI, aMMHaKa, a Takke cHOPMUPOBAHHOCTh
npezcTaBieHuid 00 OOIIMX HAyYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpoOsieMax XHUMUYECKOTro
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUH NPOBOJUTH BBIUUCIEHHUS C HCIOJIb30BAaHUEM MOHSATHUS
«MaccoBasi JI0Jil BEILECTBA B pacTBOpPE», OOBEMHBIX OTHOIIEHUH Ta30B MPU XUMHYECKHX
peaKIMax, Macchl BellecTBa UM 00bEMA Ia30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacCe WIN



00BEMY OJTHOTO M3 YYAaCTBYIOIIUX B PEAaKIMM BELIECTB, TEIUIOBOrO 3((dekra peakuu Ha OCHOBE
3aKOHOB COXPAHEHHUS MacChl BEUIECTB, IPEBPALLEHUSA U COXPAHEHUS YHEPIHH;

c(hOpPMUPOBAHHOCTh YMEHHUI COOIOATh MpaBUIa MOJ30BAHUS XUMUUYECKOW MOCYAON U
71a00paTOPHBIM 000PYAOBAaHUEM, A TAKXKE ITPaBUJIa OOPAILEHUS C BEIECTBAMH B COOTBETCTBHH C
UHCTPYKLHUSMU 110 BBIITOTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB;

C(OPMHUPOBAHHOCTb YMEHHUI IJIAHUPOBAaTh M BBINOJIHATH XUMHYECKUI SKCIIEPUMEHT
(paznoxeHue nepokcHaa BOJOPOAA B NPUCYTCTBUM KaTajln3aTopa, ONPEIEIIEHUE CpPEJIb
pPacTBOPOB BELIECTB C ITOMOIIBIO YHUBEPCAIBHOIO MHIMKATOPA, BIUSHUE PA3JINYHBIX (aKTOPOB
Ha CKOPOCTh XMMHMYECKOW pPEaKLWH, PeakiMd HMOHHOTO OOMEeHa, KayeCTBEHHBbIC pPEaKIuu Ha
cyibdar-, kapOOHAT- U XJOPHUJ-AaHUOHbI, HA KaTUOH aMMOHMSI, PEIIEHUE YKCIEPUMEHTAIbHbBIX
3aga4y no temaM «Meramib» U «Hemeramisl») B COOTBETCTBHUM C IPaBWIAMU TEXHUKU
6€30I1aCHOCTH NP 0OpallleHUH C BELECTBAMU U JIAOOPATOPHBIM 000pYyI0BaHUEM, IIPEACTABIAThH
pe3ybTaThl XMMHYECKOTO SKCIepUMEHTa B (opMe 3amiCH YPaBHEHHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIupoBaTh BHIBOJbBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHUH KPUTHUYECKH aHAIM3UPOBATh XMMHYECKYI0 HH(opMamo,
HOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeicTBAa MAaCCOBOM KOMMYHHKAIMH, IHTEpHET U Ipyrux);

c(OPMUPOBAHHOCTh YMEHHH COOMIONATh MpaBWIa JKOJOTUYCCKU IIETIECO00pa3HOTO
HOBEJICHUS B OBITY M TPYJOBOH JEATEIBbHOCTH B LENSAX COXPAHEHUs CBOEro 370pOBbsi U
OKpYXKarollled MPUPOJHOIN cpesibl, OCO3HaBaTh ONACHOCTh BO3/CHCTBHUS Ha KMBBIE OPraHU3MBbI
OIpe/IeIEHHBIX BEILEeCTB, MOHUMas cMblci nokasatens [TJK, noscHaTte Ha npumepax crocoObl
YMEHBILEHUS U IPEJOTBPAIIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKa;

Ui 00yYaromuXxcs ¢ OrpaHUYEHHBIMM BO3MOKHOCTSIMH 3/I0pOBbsS: YMEHHME IPUMEHSThH
3HaHMS 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMHUYECKUX SIBJICHUIA;

IUIA  CHeNbIX M ClIa0OBUIAIIMX OOy4aroIuXcs: yMEHHE UCIOIb30BaTh pelibeHO-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nis 3anucu XxuMudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHUE
10 KUIIACC

Ne i/

HanmenoBanmue pa3jiesioB u
TeM NMPOrpaMmbl

KoauuecTBO
4acoB

Bcero

JIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl

Pa3znea 1. TeopeTuyeckue OCHOBbI OPraHUYECKOM XMMUM

[IpenMeTt opraHu4YeCKON XMMUU.

https://lib.myschool.edu.ru

11 Teopus cTpoeHUsT OPraHUYECKUX 3
coequuenuit A. M. bytinepoBa

Utoro no pazneny 3

Pasznesa 2. YriieBoaopoanbl

21 [IpenenbHbIe yriieBOgOpOABLI — 2 https://lib.myschool.edu.ru
AJKaHbI

29 HenpenenbHble yraeBogopoabl: 5 https://lib.myschool.edu.ru
AJIKEHBI, AJIKAJNCHBI, ATKUHBI

23 APOMATHYECKHE YITIEBOIOPOJIEI 2 https://lib.myschool.edu.ru
[IpupoaHbIe UCTOYHUKHT https://lib.myschool.edu.ru

2.4 YTJIEBOAOPOAOB M UX 3
nepepadoTka

Uroro no pazneny 13

Paznen 3. Kuciaopoacoaepskamnue oprannyeckue coeJuHeHust

https://lib.myschool.edu.ru

3.1 Cruptel. @enon 3

39 Anpneruasl. Kap6oHoBbIE 7 https://lib.myschool.edu.ru
KucToThl. ClioKHBIE YPUPBI

33 VIeBO b 3 https://lib.myschool.edu.ru

Wroro mo pazneny 13

Pasnen 4. A3oTcoaepskaime opranudeckue coeIMHeHUus

https://lib.myschool.edu.ru

4.1 AMUHBI. AMUHOKHUCIIOTHL. benkn 3

Hroro no paszneny 3

Paspnen 5. BeicokoMoJIeKy I pHbIE COeUHEHUSA

5.1 [Tnactmaccer. Kayayku. Bomokna 2 https://lib.myschool.edu.ru
Hroro no paszneny 2

OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KUIIACC

KoanuectBo DJIeKTPOHHbIE
Ne /i HaumeHoBaHue pa3/iejioB M1 TEM YacoB (undposbie)
B NMPOrpamMmbl B o0pa3oBaTte/ibHbIE
cero pecypcbl
Paznen 1. TeopeTnueckue 0CHOBbI XUMHU
CtpoeHue aTOMOB. https://lib.myschool.edu.ru
[lepuoauueckuii 3aK0H U
11 [lepuonnyeckas cucrema 3
XHUMHYECKHX dj1eMeHToB 1. 1.
Menpeneena
Crpoenue BemecTna. https://lib.myschool.edu.ru
1.2 4
MHuoroo6pasue BeecTB
13 XHMHUCCKHE PEaKITH 6 https://lib.myschool.edu.ru
Wroro mo paszneny 13
Pa3nen 2. Heopranuyeckasi Xumusi
21 MeTamist 6 https://lib.myschool.edu.ru
29 HeMeTamibt 9 https://lib.myschool.edu.ru
23 CBs13b HEOPraHUUYECKUX U 5 https://lib.myschool.edu.ru
' OpPraHUYECKUX BEIIECTB
Uroro no pazneny 17
Pa3pea 3. Xumus 1 ;Ku3HbL
31 T — 4 https://lib.myschool.edu.ru
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne KoanuyecTBO 4acos
Tema ypoka

n/n Bcero

1 [Ipeamer opraan4ecko XUMHUH, €€ BOSHUKHOBEHHUE, 1
pa3BUTHE U 3HAUCHUE

2 Teopust cTpoeHUs OPraHUYECKUX COeIUHEHUN A. M. 1
bytiiepoBa, €€ OCHOBHBIE MOJIOKEHHUS
[IpencraBnenue o kIaccu(UKaUU OPraHMYECKUX BEIIECTB.

3 Homenkinarypa (cucreMaTtuueckas) U TPUBUAIbLHBIE 1
Ha3BaHUS OPraHMYECKUX BEILECTB

4 AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKHI s 1

5 Mertan u 3TaH — npocTene NPeJCTaBUTEIH aJTKaHOB 1

6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1

7 DTUJIEH U MPOIMUIEH — MPOCTEHIINE MPEICTaBUTENN 1
AJIKEHOB

8 [IpaxTrueckas pa(EOTa Ne 1. «Ilonydenue aTusieHa u 1
U3YYEHHUE €ro CBOMCTB)

9 Anxanuensl. byraguen-1,3 u metunOyraauen-1,3. 1
[TomyueHne CHHTETUYECKOTO KaydyKa U Pe3UHBI

10 AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOECHHSI, TOMOJIOTMUECKUN 1
pAl. AueTuieH — IPOCTEHIINI IPEACTABUTEND AIKUHOB

11 Beluncienus no ypaBHEHHUIO XUMHUYECKOW PEAKIIUU 1

12 ApeHbl: 6€H3011 ¥ TOIY0JI. TOKCHIHOCTh apeHOB 1

13 I'enernueckas cBS3b YII€BOAOPOAOB, IPUHAICKAIINX K 1
pa3IMYHBIM KJ1accaM
[IpupoaHbIe HCTOYHUKH YTIEBOJAOPOAOB: MPUPOAHBIN a3 U

14 NOMYTHBIE HEPTAHBIE ra3bl, HEPTh U MPOJYKTHI €€ 1
nepepadoTKU
[TpupoaHbIE HCTOYHHUKH YTIEBOAOPOAOB: IPUPOIHBINA ra3 u

15 HOIMYTHBIE HEPTSHbIE ra3bl, HEPTh U MPOTYKTHI €€ 1
nepepaboTKu

16 KontponbHas paboTa mo pazaeny «YTiaeBogopOab» 1

17 [IpenenbHbIE OTHOATOMHBIE CHUPTHI: METAHOJ U ATAHOIL. 1
Bonxoponnas cBsa3b

18 MHOroaTOMHBIE CIUPTHI: ATUIECHTIUKOb U TIUIEPUH 1

19 qDeHvOH: CTPOEHHUE MOJIEKYJIbI, PU3NYECKUE U XUMHUYECKHE 1
CBOIICTBa, MPUMEHEHHE

20 Anpaerupl: GopMambAeTU U alleTalIbIeTH/l. AIIETOH 1

21 OnHOOCHOBHBIE Ipe/eNIbHbIE KapOOHOBBIE KUCIIOTHI: 1
MypaBbHHAS U YKCYCHAasI

29 [IpakTuueckas padora Ne 2. «CBoiicTBa pacTBOpa yKCYCHOM 1
KHUCITIOTBI»

23 CreaprHOBas U OJIEUHOBASI KUCIIOTHI, KaK MPEICTABUTEIH 1

BBICHINX Kap6OHOBLIX KHUCJIOT




Mpg11a KaK COJIM BBICIIHX Kap6OHOBI)IX KHUCJIOT, UX MOIOIIECC

24 . 1
neicTBre

o5 CrnoxHble 3(UpHI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIIOT. 1
['unponu3 cioxHbIX 3(HUPOB

26 JKupsr: ruziponus, mpuMeHeHue, OMOJIOTHYECKas POJIb )KHUPOB 1

27 VYrieBonpl: cocTaB, kinaccudukaius. Bakuermme 1
MPEJICTAaBUTEIHN: TIII0K03a, (PpyKTO3a, caxapo3a

28 Kpaxman u memiroino3a Kak mpupoIHbIe TOTUMEPHI 1

29 KonTponbnas pabota no pazaeny «Kucnopoacoaepsxariue 1
OpPTaHUYECKUE COCTUHEHUS

30 AMUWHBI: METHJIAMUH U aHWJIMH 1

31 AMMHOKHCIIOTHI KaKk aM(pOTEepHBIC OPTraHHYECKUE 1
COeIMHEHUS, UX Ouonornueckoe 3Hauenue. llentuapt

32 benku kak mpupoHbIe BEICOKOMOJIEKYIISIPHBIE COSAMHEHUS 1

33 OcHoBHbIE TIOHATH XMMUH BbICOKOMOJIEKYIIAPHBIX 1
COCTMHEHUH

34 OcCHOBHBIE METOIBI CHHTE32 BRICOKOMOJICKYIISIPHBIX 1
coenuHeHuil. [lnmacTmaccsl, Kaydyyku, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KUIIACC

Ne
n/n

Tema ypoka

KoJsnuyecTBo 4acoB
Bcero

XUMHUYECKUH AJIEMEHT. ATOM. DJIEKTpOHHAsI KOHDHUTypaIus
aTOMOB

[Iepnoanueckuii 3axoH u Ilepuoanueckas cucrema
xumMuueckux aiemenToB 1. . MenaeneeBa, ux CBI3b C
COBPEMEHHOI TeOopuel CTPOEHHUs aTOMOB

3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKHUX
3JIEMEHTOB M X COCIUHEHHI [0 TpyInnaM U Mepuojiam.
3HaveHHE MEPUOANUYECKOTO 3aKOHA U CUCTEMbl XUMUYECKUX
sneMmeHnToB JI.1. MenaeneeBa B pa3BUTUU HAYKU

Crpoenue BemiecTBa. XMMHUUYECKasi CBSI3b, €€ BUJIBL;
MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOH CBs3U. BogopoaHas
CBSI3b

BanenTtHocTh. DnekTpoorpunatenbHocTh. CTeneHb
okHcieHus. BeriecTBa MOEKyIIpHOTO M HEMOJIEKYISIPHOTO
CTpOCHUS

ITonsarue o AUCIICPCHBIX CUCTCMAX. Uctuansie n KOJIJIOUHBIC
pacTBOpbl. MaccoBast 10711 BELIECTBA B PacTBOpPE

Knaccudukanus u HOMEHKIATypa HEOPraHUYECKUX
coeMHEeHUH. ['eHeTnyeckas CBsi3b HEOPTAaHMUECKUX BEIIECTB,
pa3IMYHBIX KJIACCOB

10

Knaccudukanus XuMHUUECKUX peakiuii B HEOPTaHUUYECKOM U
OpTraHWYECKON XMMHUH. 3aKOH COXPAHEHHS MacChl BEILIECTB;
3aKOH COXPAHEHMS U IIPEBPALLCHUS IHEPTUN TP XUMUYECKUX
peaKIHIX

Ckopoctb peakuuu. OOpaTUMbIe peakiui. XUMHUUECKOe
paBHOBecHe

[Ipaktrueckas padota Ne 1. «BnusiHue pa3nudsbix pakTopoB
Ha CKOPOCTbh XUMUYECKOW PEaKLIUM»

11

OnexTponuTHyeckas qucconuanys. [lonsTre o BO1opoaHOM
noka3zarene (PH) pactBopa. Peakuuu nonHoro ooMeHa.
I'maponu3 opraHuvecKux U HEOPraHMYECKUX BEILECTB

12

13

OKHUCIUTEIBHO-BOCCTAHOBUTENbHBIC peakiuu. [loHsTre 00
JJIEKTPOJIU3E PACIUIABOB U PACTBOPOB COJIEH

KoHnTtponbHast pabota mo pazaeny «TeopeTuaeckue OCHOBBI
XUMUN

14

15

Mertamibl, ux nosioxkenue B [lepuoguueckoit cucreme
XUMUYecKuX anemMeHToB J[. M. MenpaeneeBa 1 0COOCHHOCTH
cTpoeHus aromoB. O01Iue pusnveckre CBONCTBAa METAJIIOB

CrutaBbl METaJUIOB. DIIEKTPOXUMUYECKAN sl HAPSHKEHUI
METaJUIOB

16
17

XUMHUYECKUE CBOMCTBA BaKHEUIIIMX METAJIOB (HATPHIA,
KaJINH, KJIbIIUA, MarHui, AIFIOMUHUAN) U UX COSIUHEHUIN

XUMUYECKUE CBOMCTBA XpOMa, MEAU U UX COCAMHEHUI

18

XnUMHUYecKre CBOMCTBA ITUHKA, JKeJle3a U MX COCTUHEHMI




[Tpaktrueckas padota Ne 2. "Pemenue skciepuMeHTATBHBIX

19 1
3az1a4 no reme «Meramuib»"
Hemerannsl, ux nonoxenue B [lepuoanueckon cucreme

20 XuUMHYecKuX 3aeMeHToB /1. M. MenaeneeBa 1 0COOCHHOCTH 1
CTPOCHHS aTOMOB

21 du3nyecKue CBOWCTBAa HEMETAIUIOB. AJIJIOTPOITHS HEMETAIIIIOB 1
(Ha mpuMepe KuciIopoja, cepol, pocdopa u yriaeposa)

22 XHUMHYECKUE CBOMCTBA TAJIOTCHOB, CEPhl M UX COCTMHCHHUI 1

23 XuUMHYECKHEe CBOMCTBA a30Ta, (hochopa U UX COCTUHCHHI 1

24 XHUMHUYECKUE CBOMCTBA YIIIepo1a, KPEMHUS U UX COCIUHEHUN 1

25 [IprmeHeHne BaXXHEUIINX HEMETAIUIOB U UX COEIMHEHUN 1
O060011IeHne U cUCTeMaTU3aIMsl 3HAHUH 110 TeMe

26 «Hemeramnbly. BerauciaeHus mo ypaBHEHUSIM XUMUYECKUX 1
peaKuii ¥ TEPMOXUMHUICCKUE PACUETHI

27 [IpakTnueckas '}')a60Ta Ne 3. «Pemenue skciepuMeHTaIbHbBIX 1
3a1a4 no teme "Hemeramier'y

28 KoHnTtposbHas paborta mo temam «Metamisi» u «HemeTamby 1

29 Heopranuueckue u opranndeckue KucioTel. Heoprannueckue 1
U OPTAaHUYECKUE OCHOBAHUS
AMdoTepHbIe HEOpraHMYEeCKHe U OPraHUYECKHUEe COSTUHEHUSI.

30 I'enernueckas CBsI3b HEOPraHUYECKUX M OPTaHHMYECKHIX 1
BEIIICCTB

31 Ponb xumun B o6ecrieueHU 3KOJIOTHIECKON, SJHEPTeTUYECKOM 1
Y TIUIIIEBOM 0€301TaCHOCTH, PAa3BUTHH MEIUITIHBI

32 [IpencraBnenus 06 o6mux HayTHBIX IPHHITAIAX 1
MIPOMBIIIJICHHOTO TTOJTyYeHUs] BaKHEHUIIINX BEIIECTB

33 YenoBek B MUpE BEUIECTB U MAaTEPHUAIIOB 1

34 XuUMHS ¥ 300pOBbE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




KOHTpO.JIbHO-I/ISMepI/ITeJIbHBIe MaTepuaJjbl

10 knace
KonTposabHasi padora no teMe «YrJjieBoA0poabh»
Bapmuanr 1
Yacts A. TecToBble 3a1aHus ¢ BIOOpOM oTBeTa. 3a 3aganue 1 6au

1. Ykaxute o011yto GopMyIiry apeHOB
1) CnH2n +2 2) CnHZn 3) CnHZn—Z 4) CnHZn -6

1. VYkaxute K KakoMy Kiiaccy oTHocuTcst YB ¢ dpopmynoii CHz — CH3
1) ankaHoB 2) alkeHOB 3) aJIKUHOB 4) apeHOB

1. VYkaxuTe Ha3zBaHUE H30Mepa s BemecTsa, hopmyna kotoporo CH, = CH — CH2 — CHs
1) 2 metunOyten 2 2) Oyren 2 3) Oyran 4) Oytun 1

1. VYkaxkwuTe HazBaHHe roMoJiora Jjs neHragueHa 1,3
1) 6yranuen 1,2 2) 6yraauen 1,3 3) npornaguen 1,2 4) nenranuen 1,2

1. Vxaxwure Ha3BaHHE BEIIECTBA, AJISI KOTOPOTO XapaKTEePHA peaKIus 3aMeICHHS
1) 6yran 2) Oyten 1 3) Oytun 4) Oyranuen 1,3

1. VxkaxwuTe Ha3BaHHE BEIIECTBA, JAJISi KOTOPOTO XapaKTEpHA PeaKIus THAPUPOBAHUS
1) nmponien 2) nponax 3) staH 4) OyTtan

1. Vkaxure popmyny BemectBa X B enouke npeppamienniit CHs — X — CoHs
1) CO, 2) C2H2 3) C3Hg 4) C2Hs

1. Vkaxure, KaKyro peaklMo IPUMEHSIOT AJis ojydeHus: Y B ¢ Oosiee JJIMHHOI LIETbIo
1) Bropua 2) Kyuaeposa 3) 3aiinieBa 4) MapkoBHUKOBa

1. Vxkaxute (GopMysbl BEIIECTB, KOTOPBIE BCTYIMAIOT B PEAKITUIO JIPYT C IPYrOM
1) C2Hs u CH4 2) C3Hg u H2 3) CsHs 1 H20 4) CoHa u Ha

1. Ompenenute, CKOIBKO MOJIEH YIIIEKUCIIOrO ra3a 00pa3yeTcs pu IOJHOM CTOPAaHUU

MeTaHa

1) 1 mosb 2) 2 monb 3) 3 moib 4) 4 Moutb

1. CKonbKO JIUTPOB YIIIEKUCIIOrO ra3a oopa3yercs Ipu CXKUTaHUM 4,2 T IporeHa
1)3,36 12) 6,36 13)6,7214) 3,42 1

Yacts b. 3aganus co ¢cB00OAHBIM 0TBETOM

1. Ilepeuncnure obaacTu MPUMEHEHMSI aJIKEHOB. 2 Oasuia
1. Hanummre ypaBHEHUs XUMHUYECKUX pEaKIMH JJIs CIEAYIOIIUX MpeBpalleHuii: 6 0amios
CH4 — CH3Cl — C2Heg — C2HsNO2
JaiiTe Ha3BaHUS NPOAYKTaM PEaKLIUU
Yacts C. 3anaua

14. BriBenute MoseKkynsapHyto Gopmyny Y B, maccoBast 1011 yriaepoaa B KOTOPOM COCTaBIISIET
83,3%. OTHOCUTENbHAS IIIOTHOCTH MAapOB 3TOTO BELIECTBA MO BOJIOPOY cocTaBiseT 29. 4 6an
KonTposabHas padora no reMe «YrJjieBo0poabn»
Bapmuanr 2
Yacrtp A. TecToBble 3aaHus ¢ BLIOOPOM oTBeTa. 3a 3aganue 1 6an
1. VkaxuTe o61ryto (opMyiy alkeHOB
1) CnHZn +2 2) CnHZn 3) CnHZn—Z 4) CnHZn -6
2)Vkaxure K Kakomy kiaccy otHocutcst YB ¢ popmynoit CHs — C = CH2--CH3s
1) ankaHoB 2) ajdKkeHOB 3) aJIKUHOB 4) apeHOB
3. YkaxxuTe Ha3BaHue U3oMepa sl Beuiectsa, popmyna kotoporo CHs - C = C — CHs
1) nentus 2 2) Oyran 3) OyteH 2 4) OytuH 1
4. Yxaxure Ha3BaHHE roMoJora ajs OyraHa
1) 6yren 2) Oytun 3) nponad 4) mporeH
5. YkaxxuTe Ha3BaHUE BEILIECTBA, IJIs1 KOTOPOTO XapaKTepHa PeaKiiysl 3aMeIIeHUs



1) rexcan 2) rekced 1 3) rekcud 1 4) rekcanuen 1,3
6. YKaxuTe Ha3BaHHE BEILECTBA, ISl KOTOPOTrO XapaKTepHa peakiusi THIAPUPOBAHUS
1) metan 2) nponan 3) nporneH 4) 3TaH
7)Ykaxute Gpopmyiy BemectBa X B nernouke npespamienunii CsHg — CH, = CH — CHz — X
1) CH2Cl — CHCI — CH3 2) CH3 — CCl2 — CH3 3) CH3 — CHCI — CH3 4) CH2Cl — CH2 — CHs
1. VYkaxuTte, cOrlacCHO KaKOMy MPaBUITy OCYIIECTBIIAECTCS MPUCOSAUHEHNE
rajJjioreHOBOIOPOJIOB K HECUMMETPUUHBIM aJIKEHAM
1) Bropmia 2) Kyueposa 3) 3aiinieBa 4) MapkoBHUKOBa
1. VYkaxute GopMyIbl BEIIECTB, KOTOPHIE BCTYMAIOT B PEAKITUIO APYT C IPYrOM
1) CsHg u O2 2) CoHs u CH4 3) CsHio m HCI 4) C2He 1 H2O
1. Ompenenute, CKOIBKO MOJIEH YIIIEKUCIIOTO ra3a 00pa3yeTcsl IpU MOJHOM CTOPaHUU
JTaHa
1) 1 monb 2) 2 moiib 3) 3 moub 4) 4 MOIb
11. CkoJyibKO B TpaMMax mapoB BOJIbI 00pa3yeTcs Ipu Ckuranuu 5,8 T OyraHa
1)9r2)15r3)12r4)18r
Yacrtp b. 3agannsa co cB000AHBIM 0TBETOM
12. [lepeuncnure 001acTH MPUMEHEHUS aJIKAHOB. 2 Oasia
13. HanuiuTe ypaBHEHHsS] XUMUYECKUX PEAKIIUH ISl CISAYIONINX MpeBpalieHuii: 6 6amion
CaCz; — C2Hz — CsHs — CsHsNO2
JlaiiTe Ha3BaHUS MPOAYKTAM PEaKIUU
Yacts C. 3anaua
14. BriBenute MoJekynsapHyo Gopmyny ¥YB, MaccoBas nons yriaepoaa v BOAOPOJa B KOTOPOM
coctaBisitoT 81,82% u 18,18% . OTHOCUTENBHAS TUIOTHOCTH TAPOB 3TOTO BELIECTBA 10
BOJIOPOJYy cocTaBisieT 2. 4 Ganna
KoutpoabHnas padora no reme «Yra1eBo10poab»
JTaJI0HbI OTBETOB
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ITpon3BoaCTBO MOIUMEPOB, [Tpon3BOACTBO CaxH, PE3UHBI,

pacTBOpUTEIIEN, YKCYCHOU
KHCJIOTBI, 3TaHOJIA, CO3PEBaHMUS
IJI0J10B

TUTIOTPAPCKOM KPACKH, OPTaHHUYECKHUX
COeTMHEHUH, PPEOHOB, METAHOJIA,
alleTUIeHa

13

1) CH4 + Cl2 — CH3ClI + HCI
XJIOpMETaH

p. 3aMerenus (TaJJOr€HUPOBAHHE)
2)2 CH3Cl + 2Na — C2Hg + 2NaCl
p. Bropua

3) CoHs+tHNO3 —C2HsNO2 +H20

HUTPOITAH

p. 3aMeneHus (HUTPOBaHUE)

1) CaCz + 2H,0 — CoH2 + Ca(OH):

aleTHIIeH

p. MOJTyYeHNs aleTUIeHa
2) 3CoH2 — CeHe

OeH3001

p. TpUMEpH3aLKH
3) CeHs+tHNO3z —CsHsNO2 +H.0

HHTPOOEH301

p. 3aMeneHus (HUTpOBaHHUE)

14

1) M(CxHy)=29 -2=58r/monb

1) M(CxHy)=2 - 2= 4r/moub




2) v(C)=(0,833-58)/12=4mob 2) v(C)=(0,8182- 4) /12 =2mo0Jb
3)v(H)=0,167-58/1 = 8moib 3) v(H)=(0,1818 - 4)/1 =6Mo01B
OtBeTt: C4Hs OtBet: C2Hs

Kpurepum ouenok

«5» - 17 — 23 6aoB (76 - 100%)
«» - 11 — 22 6anaos (47 — 75%)
«3» - 8 — 10 6amn0B (34 — 46%)
«2» meHee 8 0a/L10B

Kountpoasnas padora no teme «Kucjiopogocoaep:kammye oprannyeckue coeIuHeHus»
Bapwuant 1
1. Ompenenute MONEKYISPHYIO (HOPMYITY aJIbJIeTH/IA:

a) C6H1202 6) C3H7 COH B) C7TH1402 r) C6H1206
2. YKaKUTE «IHIITHEE» BEIIECTBO B PAAY:
a) 3-metunOyTaHalb 0) popmanbaerun B) IIporanon - 1 T)
areTaIbICTH /T
3. JlaliTe Ha3BaHUE COCAMHCHUIO CH3 -CH-CH-CH3
|
OH CH3

a) 3-mMeTmnOyTanon-2 ; 0) 2-mMeTwiiOyTaHon-3 ; B) 3-METHJINPONAHOH-2 ; T) 2-
METHIIIPOTIaHaTb-2

4. KayecTBEeHHOH peakiuell Ha MHOTOATOMHBIC CIIUPTHI SIBJISIETCS ACHCTBUE peareHra:

a) aMMHUa4YyHOT0 pacTBopa okcuja cepedpa; 0) cBexeocaxaennoro Cu(OH)2

B) FeCI3 ; r)merammueckoro Na

5. CKOJIBKO MepeyrClIeHHbIX BEIIECTB B3aUMOJICHCTBYET C YKCYCHOM KHCIOTON: BOIOPOL,
Kanblnid, popmanbaeru, heHos, OyTUIOBbIN CIUPT, a30THAS KUCJIOTA, OKCHJT MarHus,

TJIMLEPHUH.

a)4 0)5 B) 3 r)7

6. lonumure ypaBHEHUE XMMUYECKOM peaKIuu U 1aiiTe el Ha3BaHUE:
7.

8

9. Bomopoanast cBs3b HEe 00pazyeTcsi MeXKIy MOJIEKYIaMu:

a) CliMpTa ¥ BOABl  0) alnbeTHA0B  B) KApOOHOBBIX KHCIOT T) CIUPTOB
O6mas popmyina npeneabHOro OJHOATOMHOIO CIIUPTA:

A) CnH2n+2 , B) CnH2n+10H , B) CnHn-6, I') CnH2nO.

2. byranon pearupyer c:

A) NaOH, b) Na, B) H20, I') Cu(OH)2

3. Jlns anpernioB XapakTepHa U30MEpHSL:

A) yrnepoaHoro ckenera, b) reomerpuueckas,

B) nonoxenus pyHkunoHaabHOM rpynmsl, [') mogoXKeHus 3aMecTuTeNe.
4. YKCycHasi KUCJIOTa pearupyer C:

A) Cu, b) Na2CO3, B) KOH , I') C2H2.

5. CnoxHbIH 3(hUp MOKHO MOTYUYUThH PEAKIIHEH:

A) runponusa, b) srepuduxanuu, B) runpuposanus, I') okucnenus.

6. KauecTBeHHas peakuys Ha INIMLEPUH:

A) obpazoBanue raunepara meau (II) spko-cunero nsera,

b) oGecriBeurBanrie OpOMHOI BOJIBI,

B) nosiBnenue ocaznka cepeodpa,

I') BBIAETIEHME BOIOPO/IA TPU B3aUMOICHCTBUY C aKTUBHBIMU METAJIJIAMH.
7. Otnuuue GEeHoJIOB OT OIHOATOMHBIX CITUPTOB MPOSIBISETCS B PEAKIHH:



A) ¢ xanueM, b) co cnupramu, B) co menouamu, r) ¢ METAIITMYECKUM HATPUEM.
8. BemmectBo CH3 - CH2 — CH — C = O ga3nIBaeTcs:
CH3 H
A) 2-metmiiOyrananb, b) 2-metunbdyranoi, B) 3-metmnmentanans, [') 3-meTunneHTaHod.
9.I'pynna — COOH - 310 coueranue rpymi:
A) anbpaeruHON ¥ TUIPOKCUIIBbHOM, b) KapOOHMIBHOM U aTbJACTUIHOM,
B) ruapoxcunsHON 1 aMuHOTpyMIibL, [') KapOOHMIBHOM U THAPOKCHIBHOM.

10. Cnoxxubie 3pHUpBI H30OMEPHBI:

A) kapO0oHOBBIM KHCIIOTaM, b) mpocTeiM adupam, B) anpaernaam, I') ciupram.
11. XKupsl — 370 ClIOKHBIE 3(DUPBI:

A) rauieprHa U JKUJIKUX KUCIOT, b) rmuneprna u kapOOHOBBIX KUCIIOT,

B) rnunieprHa 1 BBICIIUX KUPHBIX KUCIIOT, [') ciupTa M BBICIINX KUPHBIX KACIOT.
12.9Tananp pearupyer c:

A) H20, b) H2, B) CuSO4, I') Cu(OH)2.

13. ®opmMyna nponaHOBOI KUCIOTHI:

A) CH3 — COOH B) C2H5 — COOH B) C3H7 — COOH ') C2HS5 — COH .

14. BemectBo, hopmyina koroporo: CH3 Ha3bIBaeTCs:

CH3-C-CH3

OH

A) 2-metmnmnponanoin — 1, b) 6yranon- 2, B) 2- metunnponanon - 2, I') OyTHIIOBBIA CIIUPT.
15. ®ynkunonaneHas rpynna - COH BxoauT B cocTas:

A) kap60oHOBBIX KHUCIOT, b) 3dupos, B) ciupTos, I') anbneruaos.

16. B pe3ynbTaTe ruipoiiisa clI0KHBIX 3UPOB 00Pa3yIOTCS:

A) KUCJOTHI U anbJerubl, b) KUCIOTHI U CIIUPTHI,

B) cniuptel 1 Boga, I') ciupThl U anbaeruabl.

17. Bemectso, ¢popmyna kotoporo CH3 - CH2 - C=0
O — CH3 nasbiBaercs:
A) MeTunoBsIi 3¢up MPONaHOBOM KMCIOTHI b) nponunoBsiii 3¢pup METaHOBON KHUCIIOTHI,
B) stunosslit 3¢gpup 3TaHOBOI KHCIOTHL, I') METHIIOBBIN 3(pUp 3TAHOBOM KHCIOTHI.
18. YcraHoBUTE COOTBETCTBHE MEX/1y HA3BaHUEM BEIIECTBA U KJIACCOM, K KOTOPOMY OHO
OPUHAISKUT: 1) 2-MeTmirekcanos- 2 A) kKapOOHOBBIE KUCIIOTHI
2) 2,2- nTUMeTHITeKCaHallb b) ClIoKHBIE A3PHPBI
3) 4-MeTuinenTaHoBas KucioTa B) ambaerubn
4) 1,2 — 6ensonnuon [') ogHOATOMHBIE TPEET. CITHPTHI
1) dbeHonsr
TECT I1O TEME «KUCJIIOPOJACOJEPXAIINE OPTAHUYECKHUE BEIIECTBA» 10 KJI.
2 BapHaHT
1. O6mas popmyna npeaenbHbIX KapOOHOBBIX KUCIIOT:
A) CnH2n+2 , B) CnH2n+10H , B) Cn H2n O2, I') CnH2nO.
2. MetaHainp pearupyer c:
A) NaOH, b) Na, B) H20 , I') Cu(OH)2
3. st peHOIJIOB XapaKTEPHBI CIEAYIOMNUE BHIBI H30MEPHUH:
A) yraneponHoro ckenera, b) reomerpuueckas,
B) nonosxxenust ¢pyHKIIMOHaIBHOU Ipymbl, ') MeKKiaccoBas.
4. DTaHoN pearupyer c:
A) Cu, b) Na2CO3, B) K, I') C2H50H.
5. CnoxxHbI# 3¢Up NOJBEPraeTcs peaKIiu:
A) runponmsa, b) arepudukanun, B) rugpupoBanus, [') okucnenus.
6. KauecTBeHHas peakius Ha 3TaHAb :



A) obpazoBanue rimnepara meau (II) sipko-cunero nsera,

b) obecuBeunBanne 6poMHO# BozbI, B) mosiBnenne ocanka cepedpa,

') BeIIEICHHE BOAOPO/Ia TIPU B3aMMOJICHCTBUH C aKTUBHBIMHU METaJUIAMHU.

7. OTiruue METaHOBOM KHUCIIOTHI OT APYTUX KapOOHOBBIX KHCIIOT MPOSBIISETCS B PEAKIIMU:
A) c kanueM, b) co cupramu, B) co menouamu, r) ¢ OKCHAOM cepedpa.

8. Bemectso CH3- CH2 — CH — CH2 - C = O Ha3bIBaeTcs:

CH3 OH

A) Oyranainsb, b) 2-metmnOyranans, B) 3-meTunnenranoBas kuciorta, I') 3-MeTuiamnenTaHom.
9.I'pynna — COOH Ha3biBaercs :

A) anpnerugHoit b) kapOOKCUITBHOM

B) ruapokcunbroi ') kapOOHUIBHOM

10. IIpocTeie 3¢hupbl H3OMEPHBI:

A) kapOOHOBBIM KHCIIOTaM, b) cioxubIM 3¢upam, B) anpneruaam, ') cnupram.
11. I'munepun — o0s13aTenbHAst COCTaBHAS YacTh:

A) xupoB, b) kKapOOHOBBIX KHCIIOT,

B) MunepanpHbIX KUCHOT, [') criupTa.

12.9TaHoBast KUCI0Ta pearupyer c:

A) CH30H, b) H2, B) CuS04,T') C12.

13. ®opmyna 6yTaHOBOM KHCIOTHI:

A) C4H9 — COOH, b) C2HS5 - COOH, B) C3H7 — COOH, I') C2H5 — COH .

14. BemectBo, ¢popmyna kotoporo: CH3 HazpiBaercs:

CH3-C-CH3-0OH

CH3

A) 2,2-mumetunmponanon —1, b) Oyrano:n- 2,

B) 2- metunmnponano:n - 2, I') 2 - MmeTuimnenTaHon-2.

15. ®ynkunonaneHas rpynmna - OH Bxoaur B cocTas:

A) xapOoHOBBIX KHCIIOT, b) a¢upos, B) cnuptos, I') ansaernnos.
16. B pe3ynbTare ruipoin3a ;kupoB 00pazyroTcs:

A) KUCIOTHI U anbJeruipl, b) KUCIOTH 1 MHOTOATOMHBIN CIIUPT,
B) criuptel 1 Bona, I') ciupThl M anbAeruIsl.

17. BemectBo, popmyna koroporo CH3 —C =0

O — CH3 nasbiBaercs:

A) ponuIoBkIi 3P METAHOBOM KHCIOTHI, b) MeTHII0BBII 3¢pup NMPONaHOBOM KUCIOTHI,
B) sTuioBslit 3¢up 3TaHOBON KUCIOTHI, ') METUIIOBBIN 3(hHp 3TaHOBON KUCIOTHI.

18. YcraHOBUTE COOTBETCTBHE MEXK/Y HA3BAHUEM BEIIECTBA U KJIACCOM, K KOTOPOMY OHO
npuHa IexkuT: 1) 1,3 — nponananon A) ¢heHosl

2) 2 - MEeTHIITICHTaHOJI b) MHOrOaTOMHBIE CITUPTHI

3) 4 - metunnieHTaHa b B) anbaeruibl

4) 1,2,3 — 6enzontpuoi [') 0lHOATOMHBIE MTPEJIET. CITUPTHI

J1) mpocteie 3¢upbl

OtBeTbI:

Bapuant 1Bapuant 2

~NoO ok, WWN -
W > o1 > Ut ot
> o>
e W w
>



8 A B

9 r b
10 A r
11 b A
12 bI’ Al
13 b B
14 B A
15 r B
16 b b
17 A I
18 I'BAZI BI'BA

Kpurepuu onenok  «5» - 15 — 18 6amnos (83 - 100%)
«@» - 12 — 14 6annoB (66 — 77%)
«3» - 8 — 10 6am10B (44 — 55%)
«2» MeHee 8 0a/1710B
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